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> Management, Inc.

999 West Chester Pike « West Chester, Pennsylvania 19382 2 (215) 696-9110
11 February 1986

Mr. Stephen M. Wilner

Corporate Manager

Industrial and Environmental Health
Allegheny International, Inc.

Two Oliver Plaza, P. O. Box 456
Pittsburgh, Pennsylvania 15236

Dear Mr. Wilner:

Environmental Resources Management, Inc. (ERM) is pleased to
present this letter report summarizing the findings of our Phase
I investigation relative to ground water contamination by organic
solvents in the vicinity of the Bally Engineered Structures plant
located in Bally, Pennsylvania.

Introduction and Background

Water quality analyses from the two municipal production wells
(Well No. 1 and Well No. 3, Figure 1) that supply the Borough of
Bally, Pennsylvania revealed that Well No. 3 contained low
concentrations of 1,1,1-trichloroethane and trichloroethylene
(1982 analyses). Subsequent investigations by the Pennsylvania
Department of Environmental Resources (DER) have suggested that
the Bally Engineered Structures facility, located at the southern
edge of the borough, may be the source of those compounds (letter
of 25 August 1983). Allegheny International Corporation, the
parent company of Bally, retained Environmental Resources
Management, Inc. (ERM) in September 1985 to provide professional
hydrogeological services relative to this situation.

ERM has proposed a three-phase program to meet Bally's objectives
of: (1) defining their legal 1liability and (2) defining an
appropriate remedial program, if necessary. The scope of each
phase was defined as follows:

Phase I: Obtain and evaluate all pertinent existing
data

Phase 1II: Conduct a comprehensive hydrogeologic
investigation to determine the conditions
associated with the Bally facility

Phase III: Develop a remedial program, if necessary
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On 25 October 1985, Rallv issued P.O. No. P36894-00 for the Phase
I investigation. This letter report presents ERM's findings in
regard to the Phase I-Fvaluation of Existing Data and recommenda-
tions for the Phase II-Comprehensive Hydrological Investigations.

Operational History

Bally Enaineered Structures produces prefabricated climate-
controlled buildings utilizing a form injection process that was
developed in 1962, In the manufacturing process, chlorinated
solvents are used as degreasing agents, as guenching agents for
the foam injection process, and to clean the foam injection
heads. The solvents are currently stored in various areas inside
and outside the plant area. These areas are indicated in Fiagure
2. Discussions with Stanley Miller, Plant Manager, revealed the
existence of past solvent storage and handling areas, which are
also indicated in Figqure 2.

In addition, two sets of USGE aerial photoaraphs from 1955 and
1969 were obtained of the site. Based on the analysis of the
1955 photographs, ERM substantiated that the former wastewater
lagoon at the site, which the Pennsylvania DER has thought to be
a possible chlorinated solvent source (letter of 25 Auaust 1983)
is located under the current warehouse at the plant {(see Figure
2). Discussions with Mr, Miller indicated that the warehouse was
built over the lagoon in 1966. Photographs taken in 1969 show
the warehouse over the former lagoon area. The 1969 photographs
also show a "dirt area”" in the field to the northwest of the
plant where Municipal Well No. 3 is now located (see Figqure 2)
and a road from the fill along the west side of the Bally
facility. Well No. 3 was installed in 1977.

Site Geoloagv/Hydroaeoloavy

Three bedrock geoloaic units are indicated on the Geologic Map of
Pennsylvania in the area immediately around the Bally plant site.
These units are:

1. Unnamed and undifferentiated granitic and horn-
blende gneisses of Precambrian Age, and the
Cambrian Age Hardyston Quartzite.
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2. The Triassic Age Brunswick Formation consisting of
red shales, siltstones, and quartzose sandstones,
which have been mapped as striking northeast to
southwest, with a dip direction to the southeast.

3. Triassic Age fanalomerates consisting of inter-
bedded limestone conglomerate and breccia which
overlie the Brunswick Formation.

The locations of the contacts between these units are in question
and mav have an influence on the direction and volume of ground
water flow around the plant site. Figure 3 shows the various
interpretations of the contacts. The Geologic Map of Pennsvl-
vania (1980) and the Soil Map of Berks County (1970) have placed
the contact of the Precambrian/Cambrian Age units and the
Triassic Age units at the northeast corner of the plant. Based on
interpretation of the well log for the Bally Municipal Well No.
3, the land surface topography of the area, and analysis of
aerial photoagravhs by ERM, the contact of these rock units mayv
occur approximately 1,500 feet northwest of the mapped contact
(see Fiaqure 3). The proposed drilling at the site will provide
additional subsurface data regarding the position of the contact
at the plant site. ,

Due. to the well consolidated nature of all three of these
geologic units at the Bally site, no ground water flows through
primary pore space of the rocks. All cground water movement
through these geologic units is dependent on the orientation and
distribution of secondary features such as fractures, joints, and
bedding planes that formed within the strata after they were
lithified. These secondary features control the volume and
direction of ground water flow through the subsurface at the
site.

In order to more precisely determine the orientation and distri-
bution of these secondary features and thus more precisely define
the ground water flow directions, a fracture trace analysis was
-performed using air photographs and topographic maps to plot any
linear trends that may be indicative of fracturina. The fracture
traces are plotted in Figqure 4. 1In general, the traces indicate
a major northwest-southeast fracture trend is present near the
Bally plant along with a secondary northeast-southwest trend.
Specifically, the following relationships were observed from
analysis of the photographs, topographic map, geologic, and soil
maps: -

-~
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1. The Bally plant and Municipal Well No. 3 lie on a
northwest-southeast trend which is the same
orientation as the major northwest-southeast
fracture trend.

2. Municipal Wells No. 1 and No. 3 lie on the minor
northeast-southwest fracture trend.

3. The Ballv plant and Well No. 1 also lie along the
presumed strike direction of the Brunswick Shale
if the contact is actually further to the north-
west than indicated on the Geologic Map of
Pennsylvania.

Rased on topography, ground water flow at the site is presumed to
be to the southeast. However, high-volume pumpage by either of
the two municipal wells along one of the three linear trends
discussed above could alter ground water flow away from the
preferred southeast direction and toward the respective pumping
well,

Monthly Water Ouality Data

Monthly water gualitv data for Municipal Wells No. 1 and 3 were
obtained for the period from November 1982 to September 1985 from
Gene Smith, Manager of the Borough of Bally. These data were
examined by an ERM hvdrogeologist and are tabulated in Table 1.
In addition, monthly total precipitation data for the nearest
rain gauging station (Bechtlesville, Pennsylvania) were obtained
and are also presented in Table 1.

Time trend plots for Municipal Wells Wo. 1 and 3 were constructed
for the two most prevalent organic compounds, 1,1,1-trichloro-
ethane and trichloroethvlene. These plots were evaluated for
indications of increasing or decreasing concentrations or for
fluctuations that could possibly be correlated to seasonal
precipitation trends or major recharge events. These plots are
presented in Figures 5 through 8. The results of the analysis
indicate:

Figure 5 - Municipal Well No. 1: Trichloroethylene

- Low concentrations are present (2 to 8 ug/l).
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No correlation with rainfall/major recharge events
is apparent.

No lona-term increase or decrease in concenration
is apparent.

Figure 6 - Municipal Well No. 1: 1,1,1-Trichloroethane

There is a long-term increase in the concentration
of 1,1,1-TCE over the three-vear period of
sampling, from an initial non-detectable level to
64.2 uag/l in September 1985.

This increase is not correlated to any rainfall/
major recharge event, thus it appears to be due to
continued pumpage of Bally municipal Well No. 1.

Figure 7 - Municipal Well No. 3: Trichloroethylene

The levels ranaed from 200 to 1.127 ug/l over the
three-vear period of sampling.

No definitive trends can be established from the
plot. Variations may be related to samplina and
laboratory analytical techniques.

Figure 8 = Municipal ¥Well No. 3: 1,1,1-Trichloroethane

The levels varied from 1,400 to 4,471 ug/l over
the three-year sampling period.

No definitive trends can be established based on
the analytical data. Variations may be related to
sampling and laboratory analytical techniques.

Pennsvlvania DFR 1983 Well Samvling

Analytical revorts
Norristown office were collected.
results of water samples collected in January 1983 from the two
municipal wells and from selected residential and commercial
wells in the vicinity of the Rally Enagineered Structures facil-
The results of these analyses were used to construct

ity.
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isoconcentration maps (Fiogures 9 and 10) for the two compounds

detected,

trichyloroethylene and 1,1,1-trichloroethane.

results indicate that:

Figure 9 - Trichloroethylene

The highest concentrations were found in Bally
plant well (1,000 ppb).

Concentrations were lower in Well No. 3 and the
Gehman well.

The plume (defined by isoconcentration line)
appears to be migrating to the northeast towards
Bally Municipal Well No. 1 due to pumpage.

Figure 10 - 1,1,1-Trichloroethane

The hiaghest concentrations were found in Municipal
Well No. 3 (2,500 ppb), while the Rally plart well
was much lower (190 ppb). This condition suggests
that the municipal well is closer to the source
area than the BRally plant well. Thus, the dirt
area on the 1969 air photographs may have been a
disposal area.

The plume defined by the isoconcentration line
appears to have migrated to the northwest towards
Rallv Municipal Well No. 1 due to pumpaage.

Conclusions

The

Based on the results of its Phase I investigation, ERM makes the
following conclusions:

1.

Aerial photographs of the Bally site show the former
wastewater lagoon was located in the area now occupied by

the current warehouse area.

Aerial photoaraphs for the year

1969 also show that a disposal area may have existed
adjacent to Well No. 3.

.ot
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2. Fracture trace analysis has shown a number of fractures in
the plant area, with predominant northwest-southeast and
northeast-southwest trends. The fractures may act as

pathwavs for migration of organic compounds through the
ground water flow system.

3. Time trend plots constructed for Rally Municipal Wells No. 1
and 3, using monthly analytical results for the period 1982
through 1985, show no consistent trends related to precipi-
tation/major recharge events.

4. TCE data for Well No. 1 show a lona-term increase, suagest-—
ing that TCE is being drawn toward this well due to pump-
age.

5. Isoconcentration plots constructed usina water quality data
from a Pennsylvania DER well survey taken in January of 1983
for the compounds TCE and 1,1,1-TCF suagest that the Bally
Engineered Structures plant may be the source of the TCE
found in Well No. 3, while a possible former disposal area
identified next to Well No. 3 may be the source of the
1,1,1-TCFE found in that well.

6. Pumping of Municipal Well No. 1 has apparently stressed the
acuifer, causing the plume to move to the northeast rather
than along the postulated natural ground water flow direc-
tion to the southeast.

Recommendations

A Phase II hydrogeologic investigation program is recommended.
It should be noted that the proposed Phase II program is consid-
ered to be a minimum proaram to define the direction of ground
water flow and the possible sources of the contamination. After
data from this program are obtained and analyzed, it may be
necessary to perform additional investigations to resolve any
remaining uncertainties. ERM's recommendations are as follows:

1. Meet with representatives of the Pennsylvania DER and the
Rorouadgh of Rally to discuss the results of the Phase I
investigation and the proposal for Phase II.
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2.

Conduct a geoloagic reconnaissance of the area to further
define the geologic contacts and locate ocutcrops for strike
and dip measurements of the bedding planes, joints, or
fractures.

Resample selected well locations from the Pennsylvania DFR's
original list of 25 wells to determine the current ground
water quality conditions. The sampling should be completed
within a two- to three-day time frame using a single
reputable laboratory for analysis. These data should be
plotted to define the areal extent of the plume.

Seven monitorinag should be installed to further define the
hvdrogeology (i.e., flow direction) and ground water gualitv
at the Rallv plant sgsite. The well locations are shown in
Figure 11, and the reasons for their vlacement, and the
depth and the purpose of each well is as follows:

Well A - Upgradient Shallow Well
Depth: 50 feet
Purpose: - Background water cuality

- Define ground water elevation to
interpret dground water direction/

hydrogeology
Well B - Downgradient Shallow Well
Depth: 50 feet
Purpose: - Check for any southerly plume migra-
tion

- Define 4ground water elevation ¢to
interpret ground water flow direc-

tion/hydrogeology
Well C -~ Downgradient Shallow Well
Depth: 50 feet
Purpose:s - Monitor water aquality between plant

and Gehman well

- Define ground water elevation to
interpret flow direction/hydrogeoclogy

- Potential purge well

nf‘\"(
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5.

Well D - Downgradient Well Nest

Depths: 50 and 150 feet
Purpose: - Monitor water quality between plant

and wWell® No. 3

- Monitor potential downward movement of
organics

~ Define ground water elevation to
interpret flow direction/hydrogeology

- Potential purge well

Well E - Downgradient Well Nest
Depths: 50 and 150 feet
Purpose: - Monitor water gualitv between plant,
Well No. 3, and Well No. 1

— Monitor potential downward movement of
organics

- Define ground water elevation to
interpret flow direction/hydrogeology

A "dirt area" next to Well No. 3 was observed on the 1969
aerial photographs. A soil boring should be located in this
area, with continuous so0il samples taken between zero and
ten feet and at five-foot intervals from ten feet to the top
of competent bedrock. Selected samples should be analyzed
for a full volatile organic scan to determine if this was a
former waste disposal area.

Each of the seven newly installed wells and the existing
Bally site well should be sampled and analyzed for a full
volatile organics scan to establish the type and concentra-
tions of volatile organics, if any, are present. These
analyses, in combination with the analysis of ground water
levels, will allow for interpretations based on data
collected within the same time frame and using the same
sampling and laboratory testing technigues.

Two pump tests should be conducted to determine the hydro-

geologic properties of the water-bearing unit(s) in the site
area. Both drawdown and recovery measurements will be made.

.-
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a. An eight-~hour pump test on Well No. 3 to determine the
influence of this well on any of the newly installed
monitoring wells and on selected existing wells. The
results of this test should be used in the determina-
tion of the extent to which this well could have drawn
organics toward it from one or more sources.

b. A 24-hour pump test should be conducted in one of the
newly installed monitoring wells, to be selected
according to field conditions and ground water quality
encountered.

8. A technical report should be prevared presentinag the results
of the Phase II investigative program. Data should be both
tabulated, and presented in plan view and cross-sectional
view to provide a three-dimensional definition of the extent
of ground water contamination. Conclusions and recommenda-
tions should be stated relative to the magnitude of the
problem, the most likely source(s) and direction(s) of
migration of the contamination, and the need for any
possible further investigation. If required, a waste
treatment engineer should review the data to define those
steps which would then be necessarv to define cost~effective
alternatives for remediation.

9. Meetings should be held with Pally, the Borough, and
Pennsylvania DER representatives to discuss the results of
the Phase II investigation.

If you have any cguestions on the Phase I report reagarding the
data presented, our interpretations, or our recommendations for
Phase II, please feel free to call. ¥We thank vyou for the
opportunity to provide these consulting services to you.

Verv truly yours,

GebSrge E. Heim, Ph.D.
Proiject Manager

e osuS

Francis D. Smith
Proiject Geologist

GCH/vgu _
attach. oAm T
cc: T. W. Pietrocini-BRally Engineered Structures Vv e Ui
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Figure 1
~ Vieinity Map
7 Bally Engineered Structures, Inc.
N/

g&. ! 7 . i
Source: USGS Topographic Quadrangle, .~ -~
East Greenville, PA., 1973 Pl
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FIGURE 3
SITE GEOLOGY
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FIGURE 4 P SN
FRACTURE TRACE MAP .\ ) -

. L ] ! , B

A Proposcd_¢_‘w/<xl S

> Municipal / PN

Well \\Z -

A /A
’)7/"!‘ {c.”.

/\d\_/ S

S \S{i)stati.o.n

gﬁ‘_— /‘
Source: USGS Topographic Quadrangle, -7 -~
East Greenville, PA. 1973 PO Scale in Feet

AR3QQ047

1000




The ERM Gro up

-

— T .
P [ % o
o T i o
U ] o o

. - ! :
el e § _.|T-_

I O |

T

uaxe], ojdweg oN

_,m_ de n B3B( mw d
,m‘ _ 0
: _ n
N | ; m
.,"_ g __
L

R
&

T
—uf

VLVa T1713M TYdIDINOW
SIUNLINYLS AIYFINTINT ATTvE
G NI

(W

~

dy:

NN g ~ .,.\r‘ta}
~ v

\

AR30

.




The ERM Group

Zo=
ti :

B - £
I —n &
o It
N - I3 : .rlu.v.mu.n.r,ﬂl.
= i
i1 uoxeg ojdwes ON
den vys(

YLYd T73M Y IIINAW
SUNLINYLS TIYIINTONT ATIvd
9 JN9I1d

i
, oo
LI

N
U

[ AV NFIN

[

-

‘.l

AR30001 9

PO,

P



The ERM Group

o Ry
.wl“_._ _Ij

et

t -
e s > £
; bl = —

- ~— )

HER] 300 2l i H
. . -

dzae B =i (S

..%r M=kt .

.
- iy

-+

|
e H i
2 ;] )
i .+. 4 W |
;o il
H p i {
¥ H P
H _ o !

RN
b
o

-
.
i
»

d
1]

YivAd TT1IM TIVdIDINAW
SIUNLINYLS AIYFINTONT ATIVE
/ 34N9I4

uoye], adweg oN

dep e1BQ

..k'...»—-"""

- 1]

,
|
i
—_—1
i

-

o

i
—

- m-...w
LI
- = i

, T

ey

L

—~—t

.,

. T
§ 1
it L

0

)
. 4
- o U

AR300020

[N

A



Py

The ERM Group

- P

=y

i —
2= - — T — o (n 1] —
) r R 2t P ) = F i
o L ~ = * o - Az -
o o o i o o i) =) =1
T i e e b = L L

! uoyB, a1dwsg oz‘
_ den B1BQ

1
D
n:i‘-

I Bl | - CGO0E
! nw | S
! - K w
| i i ] _M | _m |
| | .
I | & i __ o
s.*lJl i m ”_ ...."". .“_.".m._,“w w_.rJ+r. .._A nml N — MIM _lw ,Fw__._ll
. _ + -+ -
g

1 ,
| S yTelel

L onng

_:m:

1=/, — VLY TTM TYdIDINK
SIYNLINYLS AIWIINIONT ATTvE
8 N1

-

AR3600;




1994 Ul ooy
——
00t 0

uorieJiudduoy (i/8n).
audrAyvodoryol, goot
pue uo13BOOT [[op @F .

\dNTDTT

11°M
® siayjoag s,ysy

[1em Joneg @

1M
tediopungy
pasodou ]

oM @ -

uBLULYOT)

£861 “AJYINYI
dVW NOILVYINIONOIOST (71/90) INITAHLIOYOTHIIYL
6 NII4

The ERM Group

AR300022



The ERM Group

91
(oM Joneq @

100, Ul Opudy
—
00fF 0

oM
[ediojun|y
pasodou g }

I 3uniuyie:
Wy raanify

%

%

oM @.
urHugary

ol Afpugg

s s

oM . RN 006¢
- = C# 19N @
© (udeiungy
7 Klieg

TH 1

OUIT - UOI}BIJUSDUODOS] e 000 T

uotirJjudOUC) (1/3n)
QUBRYID0JOIYDILL, I°T'T

8 “

//
PUB UONBIO'[ T[oAL quv_”

IV uoqqry

\ ) LAl
®sioy100g m.ﬂ_wﬁ /.. /N//, 7
X Ny ,
N $86T “ AYYNNYI
V7 dvly NOTLVY.LINIINOIOS]
(1/790) INVHLIOYOTHIINL TT°T

0T J¥N9Id

~
g
]

0023

. '
W

53

v
\

AR30



" [1oM Joneg @ , uo11ooT (oM @
uot1Bo0] Butdog 1iog §
UOLYBOOT ISON. T1oM -

119M 3ulIojIUO[Y MOITBUS 4

193 Ul 3udg
]
0ot 0

oM
rediniungy
posodo.

4

g - . oM @~ ,\

)L ugwgan

.. ¢ Buuog
ci oMo v
- jadrouniy ,

oM
®sioyjoag s,uyoy

SNOT1V207T T13M 03S0d0¥d
TT 3914

s

- The ERM Group




Muhh\m

LJ vi"«u

i

The ERM Group

HYDROGEOLOGIC INVESTIGATION OF THE

BALLY ENGINEERED STRUCTURES, INC.
FACILITY

BALLY, PENNSYLVANIA

PHASE II REPORT

27 October 1986

A ¢ Ak

Alan C. Funk, P.G.
Project Manager

o L), il /47:’%

Francis D. Smith
Project Geologist

Prepared By:

Environmental Resources Management, Inc.
999 West Chester Pike
West Chester, Pennsylvania 19382



ol et

The ERM Group

TABLE OF CONTENTS

EXECUTIVE SUMMARY
Section 1 - Introduction
1.1 Background
1.2 Purpose and Scope
Section 2 - Field Investigation
2.1 Monitoring Well Installation
2.2 Soil Borings
2.3 Ground Water Sampling
2.3.1 On-Site
2.3.2 Off-Site
Section 3 - Results
3.1 Site Geology

3.2 Site Hydfogeology

"\r\n“_’\”(\l'

NEEOEVIR Y

AR300026



' The ERM Group

| TABLE OF CONTENTS (continued)

3.3 Analytical Results
3.3.1 Soil Borings
3.3.2 On-Site Wells
3.3.3 Off-Site Wells
Section 4 - Conclusions
1 Section 5 - References
!
. Appendix A - Drilling Logs
Appendix B - Laboratory Analyses and Chain-of-Custody

Records

Appendix C - Quality Assurance Program

AR300027

-



B e IesTY ‘“ W en

.

-

The ERM Group
LIST OF FIGURES
Figure Page
1-1 Site Location Map 1-2
2-1 Site Map with Well And Boring Locations 2-2
2-2 Monitoring Well Construction Schematic 2-4
2-3 Off-Site Well Sampling>Locations 2-10
3-1 Fracture Trace Map 3-3
3-2 Geologic Map 3-6
3-3a Ground Water Elevation Contour Map 3-8
May 14, 1986
3-3b Ground Water Elevation Contour Map 3-9
August 15, 1986
3-3c Schematic Diagram of Groﬁnd Water Conditions 3-12
3-4 Hydrogeologic Cross-Sections 3-13
3-5 On-Site Monitoring Wells Isoconcentration Map 3-19

- Total Chlorinated Volatile Organics

ev s N - C{
. iu b (S

e W

AR300028



The ERM Group

LIST OF FIGURES (continued)

Figure : S Page

3-6 Off-Site Wells Isoconcentration Map 3-23
- Total Chlorinated Volatile Organics

3-7 Off-8ite Wells Isoconcentration Map 3-24
PADER 1983 Sample Survey

3-8 Total VOCs in Municipal Well No. 1 3-27
From October 1982 to September 1985

[T ﬂ"g
- 1

SRR ¥ I

AR300029



J——

The ERM Group
LIST OF TABLES
Table
2-1 Off-Site Well Sampling Locations
3-1 Ground Water Elevations
3-2 Soil Sample Laboratory Results
3-3 On-/0ff-Site Wells - Sampling Results

.
R la

AR300030



The ERM Group

EXECUTIVE SUMMARY

Environmental Resources Management, Inc. (ERM) has been retained
by Bally Engineered Structures to provide professional
hydrogeological consulting services relative to the investigation
of ground water contamination by chlorinated solvents in the
Borough of Bally, Pennsylvania's former Municipal Water Supply
Production Well No. 3. ERM subsequently developed a two phase
program to meet Bally Engineered Structures objectives of
defining the possible sources of contamination and potential

liability with regard to the Municipal Well No. 3 contamination.

This report presents the results of ERM's Phase II investigation
to determine the ground water conditions in and around the Bally
Engineered Structures Fac.lity. The results of the Phase I
investigation, which involved a study of existing data regarding
the Bally Municiapl Well No. 3 contamination, were presented in a
letter report to Bally Engineered Structures, dated 16 January
1986. ‘

To conduct this study, ERM installed five on-site and two
off-site monitoring wells to define the ground water flow
direction and to detect any contaminants. These wells and 13
selected off-site water supply wells were sampled for volatile
organic compounds (VOCs). In addition, five shallow soil borings
were conducted in a potential source area identified from 1969
aerial photographs and selected soil samples were analyzed for

VOCs. The major conclusions of the Phase II investigation are:

- Water table elevations collected from the ERM installed
monitoring wells indicate that the principal ground

water flow direction in the plant area is to the

- -
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northeast. The hydraulic gradient increases rapidly on
the northeastern side of the site. This increase is
considered to be a result of downgradient pumping at
Bally Municipal Well No. 1 and various industrial

wells.

Chemical analyses of samples from the on-site
monitoring wells and the former Bally site well show
contamination, principally by chlorinated volatile
organic solvents. Given the configuration of the
contaminant plume and the ground water flow direction
defined from two sets of ground water levels taken
three months apart, it is concluded that the source
area for these compounds 1s located at the Bally

Engineered Structures Plant site.

Given the ground water flow direction, the similarity
in contaminants found off-site to those found on-site,
and the total chlorinated volatilé organic compound
isoconcentration plot for off-site wells sampled by
ERM, it 1is concluded that the Bally plant is the
primary source for chlorinated volatile organic
compounds found downgradient of the site for an

indeterminant distance.

High volume pumpage (300 gpm) of Municipal'Well No. 3
when iﬁ was on-line from 1979 to 1982 induced
contaminant migration towards the well, primarily along
bedding planes aligned with the source area at the

plant.

The original pumpage of Municipal Well No. 3 from 1979
to 1982 confined the majority of the contamination
emanating from the Bally plant. This pumpage prevented
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any large scale contaminant migration along the
principal ground water flow direction to the northeast.
This flow orientation is towards the proposed Borough
of'Bally municipal well location and the eventual
discharge point is the West Branch of the Perkiomen

Creek.

Contaminant levels in Bally Municipal Well No. 1 and
other contaminated downgradient wells have increased
significantly between the 1983 and 1986 samplings.
Contaminant levels in these wells will continue to
increase unless remedial action is taken. Installation
and operation of the proposed new municipal well in the
location presently being considered will accelerate and

spread the existing contaminant plume further.

Aerial photography indicates that plant areas may have
been used for waste storage, especially during the
1950's and '60s. These areas are nc longer used for
waste storage, and have been filled or covered. There
are no signs of ongoing or recent waste disposal

activities on the property.
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SECTION 1

INTRODUCTION

1.1 Background

Bally Engineered Structures retained Environmental Resources
Management, Inc. (ERM) in September 1985 to provide professional
hydrogeological consulting services relative to .the investigation
of ground water contamination by chlorinated solvents in the

Borough of Bally Municipal Water Supply Production Well No. 3.

The problem was discovered when water quality analyses of samples
taken in October 1982 from the two municipal water supply
production wells (No. 1 and No. 3) that supplied the Borough of
Bally, Pennsylvania revealed that Well No. 3 contained elevated
concentrations of 1,1,1 Trichloroethane and Trichloroethene, both
common industrial degreasers. Well No. 3 was taken off-line on
10 December 1982. Subsequent investigations by the Pennsylvania
Department of Environmental Resources (PADER) were discussed in
an Internal Report of 28 March 1983. This report, which was made
available to EkM, included an industrial survey of all businesses
within the vicinity of Municipal Well No. 3, and suggested that
the Bally Engineered Structures Facility, located at the southern
edge of the Borough (Figure 1-1), was the most likely source of
the contamination. Bally Engineered Structures was notified of
the findings in a PADER letter dated 25 August 1983. On
26 January 1984, Bally Engineered Structures met with DER to

discuss the situation, develop some strategy for ground water

l__l Yot \.: [ ¥ :..
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Figure 1-1
Site Location Map
; Bally Engineered Structures, Inc.
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recovery, and discuss possible sources of funds for additional
studies. A subsequent "Superfund" study of the site was

performed by NUS Corporation and was completed 20 September 1985.

ERM subsequently developed a phased program to meet Bally
Engineered Structures objective of defining the possible sources
of the on-site contamination and the Well No. 3 contamination.

The scope of each phase was defined as follows:

Phase I - Obtain and evaluate all pertinent existing data
' on the Well No. 3 contamination and Bally plant

operations.

Phase II - Based on the Phase I results, conduct a
comprehensive on-site and off-site hydrogeologic
investigation to determine the ground water

conditions in and around the Bally facility.

Phase I review of the surface areas and plant operations included
some examination of aerial photographs from periods of prior
ownership. Bally Engineered Structures., Inc. began operaztions in
the early '80s, and our review dces not indicate any onsite waste
disposal operations during this timeframe. Aerial photographs do
suggest onsite waste storage and disposal during the 194G's,; '5Us
and '60s. Such indicated disposal'areas have either been covered
or filled, but waste dispositions remain unknown. EPA has
collected further imagery which may corroborate onsite waste
disposal by prior owners and operators of the site. Phase II was
intended to determine whether prior onsite activities produced
ground water contamination.
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1.2 Purposé and Scope

To further define the subsurface hydrogeclogic conditions at the
Bally facility and to establish the extent of any ground water

contamination at the plant and surrounding area, the following
tasks were performed by ERM:

- Installation of seven ground water monitoring wells.

- Measurement of one round of ground water elevations from
the newly installed monitoring wells.

- Collection of one round of ground water samples from the
newly installed monitoring wells. '

- Collection of one round of water samples from thirteen
selected off-site water supply wells.

This report presents a summary of the activities performed by ERM
for Phase II that includes the results and the conclusions drawn
from the on- and off-site hydrogeolbgic'investigation. Results
of ERM's Phase T investigation ware summarized in a letter report
to Bally Engineered Structures dated 16 January 1986.
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SECTION 2

FIELD INVESTIGATION

2.1 Monitoring Well Installation

In order to obtain a more complete picture of the subsurface
conditions at the site, a total of seven ground water monitoring
wells; numbered 86-1, 2, 3S (shallow), 3D (deep), 4, 5S, and 5D;
were installed for the Phase II field investigation. Five of
these wells were installed on the Bally Engineered Structures
property and included three shallow (approximately 50 feet deep)
wells (Nos. 86-1, 2, and 4) and one shallow and deep
({approximately 150 feet deep) well nest (Nos. 86-3S, 3D). An
additional shallow and deep well nest (Nos. 86-5S and 5D) was
installed on the grounds of the Bally Municipal Park located
approximately 580 feet north of the'Bally Engineered Structures
plant site. All ERM installed monitoring well locations are

shown in Figure 2-1.

All monitoring wells, except 86-2, were drilled using the air
hammer drilling method by C.S. Garber and Sons of Boyertown,
Pennsylvania. Because of caving conditions, Well 86-2 was
drilled by the Walton Corporation of Newark, Delaware using the

hollow stem auger drilling method.
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The four shallow monitoring wells (86-1, 3S, 4, 58) that were
used to monitor shallow ground water were drilled using an
eight-inch drill bié to a depth of approximately twenty feet
below the water table. All shallow monitoring wells were
screened with approximately 30 feet of four-inch ID PVC Schedule
40 well screen (20 slot) and sufficient solid four-inch ID PVC
Schedule 40 well casing to extend the screen to ground surface.
All well screens were sand packed with clean graded sand to
elevations two to three feet above the top of the screen and then
sealed with a minimum two-foot thick bentonite seal. The wells
were then grouted in place with a cement slurry to ground surface.
A schematic showing the typical shallow well construction is
presented in Figure 2-2. Two of the shallow wells (86-1 and 58S)
were completed as flush mounts with 12-inch ID manhole covers,
sanitary seals, and locking cast aluminum well caps to provide
security and prevent surface water infiltration. The other two
shallow wells (86-3S and 4) were completed with five-foot long
six~inch ID carbon steel protective casings that were cemented in

place and topped with locking cast aluminum well caps.

Two deep bedrock monitoring wells (86-3D and 5D) were installed
adjacent to shallow monitoring wells 86-3S and 86-~58S. After
drilling to a depth of approximately 98 feet below ground surface
into competent bedrock with an eight-inch hammer bit, the borings
were cased with 100 feet of 6.25~inch ID welded joint carbon
steel.well casing. The casing was then pressure grouted in place
with a cement slurry to insure that the annular space at the
bottom of the well casing was sealed. After grouting, the wells
were completed by drilling six-inch diameter open bore holes to
depths of 150 and 165 feet below ground surface in wells 86-3D
and 5D, respeétively. Well 86-3D was completed with a locking
cast aluminum well cap. Well 86~5D was completed as a flush

mount with a l2-inch ID manhole cover, sanitary seal, and locking

N~ o~ e} "
2-3 NI
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i Figure 2-2
i - Monitoring Well Construction Schematic
‘ Shallow and Deep Monitoring Wells
g Bally Engineered Structures not to scale
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cast aluminum well cap. A schematic depicting the typical deep

well construction is presented in Figure 2-2.

Monitoring well 86-2, located at the rear (north-west side) of
the plant, was drilled using six-inch ID hollow stem augers to
eliminate caving of the drill hole which was encountered at this
location while using the air hammer drilling method. Split spoon
soil samples (ASTM 1586) were taken at five-foot intervals for
materials description. A‘shallow monitoring well, consisting of
20 feet of two-inch ID PVC Schedule 40 well screen (10 slot) and
30 feet of solid two-inch ID PVC Schedule 40 well casing was
installed in the boring. The annular space around the screen was
sand packed with clean graded sand to a level one foot above the
top of the slots and sealed with a one foot thick layer of
bentonite pellets. The well was then back-filled with drill
cuttings to a depth of ten feet and grouted from ten feet to
ground level. The installation was completed with a flush
10-inch manhole cover and two-inch sanitary seal to prevent

surface water infiltration.

All site monitoring wells were developed with compressed air by
ERM field personnel for approximately one hour each using a 100
cfm air compressor and hose. Finally, all monitoring wells at
the Bally Engineered Structures sitenwere surveyed by a licensed

surveyor for top of casing elevation and horizontal location.

2.2 Soil Borings

Aerial photographs taken on 2 May 1969 were analyzed during the
Phase I investigation of the Bally plant and surrounding area.
The 1969 photos revealed the presence of a disturbed "dirt area",
located approximately 315 feet southwest of the present location
of Bally Municipal Well No. 3 and 500 feet north of the main
plant building. 1In the photographs, the area was oval shaped and

2-5 “Crenon
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was approximately 225 feet long and 140 feet wide with a road
running from the area along the northwestern edge of the Bally

Engineered Structures property.

Drilling and sampling was conducted on 1 and 2 May 1986 to
determine if the location was a potential source area for the
chlorinated solvents found in Municipal Well No. 3. A total of
five shallow soil borings were located in this dirt area. All
soil borings were performed by the Walton Corporation of Newark,
Delaware and logged by an ERM hydrogeclogist. The soil borings
were conducted using six-inch ID hollow stem augers with
{l)continuous split spoon soil samples (ASTM 1586) taken to a
depth of ten feet,and (2) spoon samples taken at five foot
intervals from 10 to a maximum of 25 feet, or to auger refusal if
encountered prior to 25 feet. Figure 2-1 shows the soil boring
locations. All split spoon samples were ccllected in laboratory
prepared and labelled glass sample jars. After collection, the
head space in the sample jars was analyzed using an organic vapor
meter with a flame ionization detector to measure total volatile
organic concentration., Those samples that had total volatile
organic concentrations above background were selected to be
analyzed by Lancaster Laboratories of Lancaster, Pennsylvania to

identify any volatile organic compounds (VOCs).

2.3 Ground Water Sampling

2.3.1 On-Site Sampling

The seven, newly installed, on-site ground water monitoring wells
and the Bally Engineered Structures former site well were sampled
by ERM on 12 and 13 May 1986 according to the following

procedures.

AR30001 3
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1)

2)

3)

4)

5)

6)

A depth-to-water measurement was taken from a top of

casing reference point for each well.

All monitoring wells, except 86-2, were purged using a
3.75=-inch 0.5 horsepower stainless steel submersible
pump with a flexible PVC discharge line. A minimum of
three volumes of water was pumped from the well bore.
The pump and hose were decontaminated by rinsing with
clean water between each well. Well 86-2, a two-inch
ID well, was purged using a dedicated 1.25-inch ID by
two-foot long PVC bailer. |

After well purging, ground water sampleé were obtained
using new, dedicated l.25-inch ID by two-foot long PVC
bailers that were decontaminated with distilled water

rinses before and after sampling.

All samples from the on-site wells were collected using
the appropriate EPA chain-of-custody procedures and
placed in laboratory supplied, cleaned, and labelled 40
ml glass vials with teflon septa and no head space.
The sample labels contained the following information:
sample identification, date and time collected,

sampler's initials, job name.

All samples were stored at 4 °C in an insulated cooler
until they were delivered to the laboratory for

analysis.

All on-site ground water samples were analyzed by
Lancaster Laboratories of Lancaster, Pennsylvania for a

full volatile organic compounds scan.

[ .
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2.3.2 Off-Site Sampling

A total of thirteen off-site wells surrounding the Bally plant
were sampled by ERM on 13 and 14 May 1986. These thirteen wells
included five commercial wells, six residential wells, one
on-line public supply well, and one off-line public supply well.
A listing of off-site wells sampled and the sampling dates is
presented in Table 2-1. The off-site well locations are shown in

Figure 2-3.
The procedure for sample collection was as follows:

1. At each off-site well, the water sample was taken at the
closest tap to the well pump cutlet line.

2. In order to insure that a representative ground water
sample was obtained, the sampling outlet was allowed to
run until the water temperature stabilized.
Stabilization usually occurred within five to ten

minutes.

3. All off-site ground water sémples were collected using
the appropriate EPA chain-of-custody procedures and
placed in laboratory supplied, cleaned, and labelled 40

ml glass vials with teflon septa and no head space.

4. All samples were stored at 4 °C in an insulated cooler
until they were delivered to the laboratory for analysis.

5. All off-site ground water samples were analyzed by

Lancaster Laboratories of Lancaster, Pennsylvania for a

full volatile organic compounds scan.

AR300045
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. e Figure 2-3 2
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SECTION 3

RESULTS

3.1 Site Geology

Based on the Geologic Map of Pennsyivania (1980), the SCS Soil
Report for Berks County (Ackerman, 1970), Longwill and Wood
(1965), and previous reports by NUS (1985) and PADER (1983); the
site lies near the border of two physiographic provinces that
occur within the boundaries of the Borough of Bally. The hills
to the northwest of the Bally Engineered Structures plant are
composed of igneous and metamorphic rock units of the Reading
Prong, which is a section of the New England Physiographic
Province. Elevations along these rounded irregular ridges reach
approximately 1000 feet above mean sea level. The rocks of the
Reading Prong consist of Precambrian Age crystalline and
metamorphic units that have been mapped as granitic gneiéses and
hornblende gneisses. The Cambrian Age Hardyston Formation is
also found in these deposits and is composed of quartzite.
Another Cambrian Age unit also found here is the Leithsville

Formation, a massive dolomite with shale interbeds.

The Bally Engineered Structures plant site is situated at the toe
of these Precambrian and Cambrian Age hills at an elevation of
approximately 480 feet above mean sea level. The plant buildings
and surrounding property lie on an area of low rolling hills

composed of younger age sedimentary rocks that form the Triassic
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Age Lowlands section of the Piedmont Upland Physiographic

Province.

The principal formation comprising the Triassic Lowlands is the
Brunswick Formation, which consists of red brown shales,
mudstones, and siltstones. In the Bally area, Triassic Age
limestone fanglomerates are found extensively interbedded with
the Brunswick Formation Shales. The fanglomerates are composed
of limestone breccias consisting of angular gray limestone
pebbles in a reddish brown to buff, fine grained, sandy to
argillaceous matrix. Some pebbles of quartzite and other rocks

are also present.

Conlin and Gray Associates of Lancaster, Pennsylvania (consulting
geologists for a nitrogen contamination problem at the Longacre
Dairy [south of site] in 1975) collected strike and dip
measurements on an outcrop of the Lrunswick Shale located along
the Northwest Branch of the Perkiomen Creek (approximately 0.3
miles southwest of the site). The measurements, reported in a 2
August 1975 letter to the Dairy and on file with the PADER,
indicated that the strike of the bedding planes at the outcrop
was N 15° W with a dip of 45° SW. The most prominent joint set
in the ocutcrop was reported as striking N 65°W and dipping 85° N.
A less well developed joint set was reported as striking N 25° W
and dipping 75° NE. These field measurements agree with the
linear trends reported by ERM for the air photo fracture trace

study conducted during the Phase I investigation (Figure 3-1).

Analysis of the Geologic Map of Pennsylvania indicates that the
strike and dip measurements recorded for the Brunswick Shale
outcrop by Conlin and Gray Associates does not conform to the
regional trend of northeast to southwest oriented ridges and

valleys. There are two possibilities for this disagreement:

o~
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Figure 3-1
Fracture Trace Map
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The ERM Group

1. There is a fault zone (unmapped) at the contact of the
Precambrian and Triassic Age units. The outcrop
measured for strike and dip may be located close to

this contact.

2. A circular shaped Triassic Age diabase intrusion (ring
dike) located 5.2 miles southeast of the Bally site may
have affected the attitude of the bedding around the
plant area.

Drilling logs for the ERM installed monitoring wells and soil
borings are attached in Appendix A. Based on the results of the
soil beorings and drilling at the’site, the near subsurface (0 to
10 feet) consists of a tan to brown soil layer’with traces of
gravel, According to the SCS Soil Survey for Berks County
(Ackerman, 1970) these soils are alluvial in nature and are
derived from the Precambrian Age Granitic Cneiss hills lccated
upgradient from the Bally Engineered Structures site. These
soils are underlain by red brown clays to silty clays derived

from the weathering of the underlying Brunswick shale units.

These red brown clays are present in thicknesses raﬁging from 21
feet at the rear (northwest) side of the plant grounds to five
feet at the front (southwest) side of the plant. The shale
content of these clays increases with depth until mostly shale is
found at depths ranging from 10 to 85 feet below ground level.
Weathered shale was penetrated in three borings at 25, 47, and 50
feet located west (86-1) and east (86-3, 86-4) of the plant.
This shale became more competent with depth énd eventually graded
into fanglomerate at 60 to 98 feet below ground surface. On the
northeast side of the plant (Well 86-3D) the fanglomerate changed
to red and gray shales at a depth of 100 feet. 1In the area of
Municipal Well No. 3 (Well 86~5D), weathered shale was penetrated
at 85 feet and graded into fanglomerate at 98 feet below ground
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level. No shale was penetrated beneath the conglomerate in Well

86~-5D before the boring was terminated at lé65-feet.

As discussed in ERM's report of its Phase I investigation, the
location of the contacts between the various geologic units at
the site was in gquestion, because the position of these contacts
was thought to potentially have an influence on the direction and
volume of ground water flow around the plant site. Based on the
materials penetrated during drilling at the Bally plant site, the
contact between the Precambrian and Cambrian Age Igneous and
Metamorphic¢ units and the Triassic Age Sediments occurs at some
point northwest of the plant property line and not at the
northeastern corner of the site, as reported in the available
literature (Figure 3-2). 1In addition, the plant itself is lying
mainly on Triassic Age Shale and Fanglomerate that are the water
bearing units for Bally Municipal Well No. 3 (based on the
driller's log for Well No. 3 and logs for the two monitoring
wells installed by ERM 230 feet east of BRally Municipal Well
No. 3, 86-5S and 5D).

3.2 Site Hydrogeology

ERM's interpretation of the ground water conditions in the study

‘area and the interrelationship of these conditions on the

distribution of contaminants at the Bally Engineered Structures

Site is based on the following:
- Field Observation during the drilling program.

- Collection of two rounds of water level measurements from

the monitoriﬁg wells.

- Pﬁmping/sampling of the monitoring wells.
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Figure 3-2
Geologic Map
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- Results of the chemical analyses on the ground water
samples.

Ground water table contour maps were constructed based on water
level data collected from the shallow monitoring wells in May and
August of 1986. These maps are presented in Figures 3-3a and
3-3b. Ground water level measurements for all the ERM installed
monitoring wells and the former site well are contained in Table
3-1.

As Figure 3-3a illustrates, ground water flow at the site during
May 1986 was oriented to the northeast with a gradient of about
6.3 ft/mile across the majority of the plant site that increased
to about 31.7 ft/mile at the northeast portion of the property.
Figure 3-3b is a representation of the grodnd water table in
August of 1986. As the map illustrates, ground water flow 1is
still to the northeast with a gradient of about 7.9 ft/mile
across the plant that increases to 60.0 ft/mile at the northeast
edge of the property. The rapid increase in gradient od the
northeastern edge of the property is interpreted to be the edge
of a cone of depression developed from active pumping of
downgradient wells, including the Bally Municipal Well No. 1, the
Bally Ribbon Mill Well, and the Great American Knitting Well.

As the ground water table contour maps illustrate, the August
1986 ground water elevations are 2 to 3 feet below the May 1936
levels. This decrease in water table elevation can be attributed
to the below normal rainfall for June and July of 1986 that

resulted in a decrease in ground water recharge for this period.

In constructing the maps, water level data from the deep
monitoring Wells (86-3D and 5D) and the Bally Engineered
Structures Site well were not used. The May and August readings
for monitoring wells 86-3S and 86~3D were different by only 0.02
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Top Depth Depth Ground Ground

of to to Water Water
WELL Casing Water Water Elevation Elevation

NO. Elevation 5-~-14-86 8-15-86 5-14-85 8-15-86

86-1 462.53 12.20 16.0 450.33 446.53
86-2 475.43 26.20 28.09 449,23 447.34
86-3sl 467.09 17.41 20.74 449.68 446.35
86-3D1 467.08 17.38 20.72 449.70 446.36
86-4 456.61 - 8.89 11.61 447.72 445,00
86-552  467.50 19.90 26.28 447.60 441.22
86-5D2 468.16 "20.86 23.37 447.30 444.79
Site Well 455.96 9.18 - 446.78 ————

TABLE 3-1

Ground Water Elevations

(all measurements in feet above MSL)

lon-site well nest
20ff-site well nest
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and 0.0]1 feet, respectively, and therefore provide essentially
the same data point (see Table 3-1). The ground water elevations
for the Bally Engineered Structures Site well and deep monitoring
well 86-5D were inconsistent with ground water elevations for the
other monitoring wells (see Table 3-1). These differences in
grouna water elevations are interpreted as being a result of
drawdown of the potenticmetric surface of the bedrock aquifer
from pumping wells north and northeast cf the site combined with
a zone of lowered permeability near the bedrock surface which
results in a perched water table surface. Figure 3-3c
illustrates this interpretation. Wells 86-3D and 86-5D are both
cased off below the near surface water bearing zones and provide
the potentiometric surface elevation for the deeper water-bearing
zones in the bedrock aquifer. Wells 86-3S and 86~-5S are screened
in the clay and weathered shales and provide the water table
elevation near the surface. Since the zone of lower permeability
near the bedrock surface is "leaky", the water surfaces of the
shallow and deep water-bearing zones equilibrate over time (as
illustrated by Wells 86-3S and 86-3D). However, pumping from the
bedrock aquifer causes drawdown of its potentiomentric surface
followed by a slower drawdown response of the water table surface
as the perched water begins to recharge the deeper water-bearing

zone (as illustrated by readings from Wells 86-5S and 86-5D).

As mentioned in the previous section on site geology, the Bally
plant is underlain by a thin layer of alluvial soils derived from
weathering'of the upgradient granitic gneiss bedrock that
overlies reddish brown clays and shale. A hydrogeologic cross
section is presented in Figure 3-4. The clay/weatheréd shale
unit is the first water-bearing unit encountered below the site
at depths of 5 to 50 feet below grade. This shallow flow system
is generally unconfined and a water table exists in this unit as
a subdued reflection of the surface topography. Depth to water

ranges from 8 to 26 feet below ground surface.
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The higher water yields (10 to 50 gpm) obtained from some of the
monitoring wells screened in the clay/weathered shale zone during
development and purging suggest that much of the secondary
porosity (bedding, joints, fractures) of the underlying
unweathered bedrock is retained in this unit, but weathering
products tend to fill many of the secondary features and limit
the shallow flow system trahsmissivity when compared to the

underlying bedrock.

A deeper (>100 feet) bedrock aquifer is present below the
clay/weathered shale. This deeper bedrock flow system 1is
composed of red brown and gray shales at beginning depths of 25
to 73 feet that grade into limestone rich fanglomerates at depths
of 60 to 73 feet. In the deeper unit, larger water yields are
obtainable as the joints, fractures, and bedding planes in the
rock are not filled with weathering products as in the shallow

weathered material.

From drilling and well development observations, the fanglomerate
unit is a better water producer than the shale. In thé shale,
the secondary openings controlling the ground water flow are
reported by Longwill and Wood (1965) as being blocky; moderately
developed, closely spaced, steeply dipping, and mostly open with
some secondary quartz and calcite mineralization that impedes
water production (50 gpm in well 86-3D). In the fanglomerate,
the secondary openings are reported by Longwill and Wood (1965)
as being poorly formed, moderately spaced, steeply dipping, open
and have an irregular pattern. Abundant joint and solution
enlarged openings in this unit provide a moderate secondary
porosity and high permeability that results in increased water
production (100 plus gpm in well 86-5D).

3-14
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3.3 Analytical Results

3.3.1 Soil Borings

A total of five soil samples, taken from the disturbed 1969 "dirt
area" adjacent to Bally Municipal Well No. 3, that showed
elevated OVM readings above background were submitted to
Lancaster Laboratories for analysis. The soil samples submitted
for analysis are listed in Table 3.2, along with the results of
the analyses. ‘The laboratory analysis sheets are attached in
Appendix B.

The analytical results indicate that only one soil sample, from
boring TB-4 at a depth of 4.7 feet, had any detectable levels of
volatile organics. The two compounds detected, Tocluene at 20
ppb and Methylene Chloride at 30 ppb, are unrelated to the VOC.
detected in the ground water samples taken from the on-site wells
and Municipal Well No. 3 and are not used at the plant. Based on
these results, ERM concludes that the former "dirt area" next to
Bally Municipal Well No. 3 is not the source area for the
chlorinated VOCs detected in this well.

3.3.2 On-Site Wells

A summary table of analytical results for the site monitoring
wells is presented in Table 3-3. lThe proposed U.S. EPA Maximum
Contaminant Levels (November, 1985) for various chlorinated
volatile organic ccempounds in public water supplies are listed at
the bottom of Table 3-3. Copies of the laboratory analysis
sheets are attached in Appendix B. An isoconcentration map of
the total chlorinated volatile organic compounds in the on-site

monitoring wells is presented in Figure 3-5. PN
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Boring
Number

TB-1

TB-1

TB-3

TB-4

TABLE 3-2
Soil Sample Laboratory Results

Depth of Date
Sample (ft) Sampl ed
10 5/1/86
15 5/1/86
26 5/1/86
8 5/2/86
4.7 5/2/86
3-16

Compounds
Detected (ppb)

None
None
None
None
Toluene 20,

Methylene
Chloride 30

A
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The analytical results indicate that the ERM installed monitoring
wells 86-3S, 3D, 4, SS,'and 5D contain a number of volatile
organic compounds, all of which are chlorinated. Specifically on
a well-by-well basis, a number of interpretations can be drawn
from the analytical results for the on-site monitoring wells.

These interpretations are bresented in this section.

Monitoring well 86-1, located on the southwestern edge of the
Bally Engineered Structures property, contained no detectable
VOCs. Monitoring well 86-2, located northwest of the plant

buildings and upgradient in regard to the principal ground water

flow direction, also had no detectable volatile organic compounds.
The lack of any detectable levels of chlorinated VOCs in these
two wells combined with the ground water flow direction at the
site indicates that the detected VOCs in the ground water on-site

do not have an upgradient off-site source area.

Along the northeast (North Third Street) side of the plant, the
well nest consisting of 86-3S, a shallow well (47 feet), and
86-3D, a deep well (147 feet), had four identical chlorinated
organic constituents; 1,1 Dichloroethene; 1,1 Dichlorocethane;
1,1,1 Trichloroethane; and Trichloroethene. Total chlorinated
volatile organic concentrations in these two wells were 1482 ug/1
in well 86-3S8 and 670 ug/l in well 86-3D.

Ground water samples taken from well 86-4, located approximately
100 feet from the eastern edge of the plant site, contained eight
chlorinated VOCs (Table 3-~3) with a total volatile concentration
of 7244 ug/l1 (highest total VOC level measured during this
investigation).

The distribution of chlorinated VOCs in Wells 86-3S, 3D, ahd 4;
located immediately adjacent to the main plant building,
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The ERM Group

indicates that the shallow weathered shale unit on the northeast
side of the plant has a much higher concentration of chlorinated

volatile organics than the deeper (greater than 100 feet)

-competent shale/fanglomerate bedrock unit. The distribution of

these contaminant levels indicate that a confining or
semi-confining layer is present in the vicinity of these wells
that somewhat retards the migration of chlorinated organics into
the deeper bedrock. Similarly, it is presumed that lateral flow
rather than vertical flow 1s predominant above this

semi-confining laver.

Monitoring wells 86-5S, a shallow well (64 feet), and 86-5D, a
deep well (165 feet), both drilled approximately 230 feet due
east of Bally Municipal Well No.3 and 580 feet northeast of the
main plant building, had total chlorinated volatile organic
concentrations of 3 and 145 ug/l, respectively. The principal
contaminants in .his area were 1,1 Dichloroethene; 1,1,1

Trichloroethane; and Trichlorcethene.

The distribution of contaminants in these two wells and the total
chlorinated volatile organic concentration of 3509 ug/1l in Bally
Municipal Well No. 3, which has its pump intake at 150 feet,
indicates that the deep competent shale/fanglomerate bedrock in
this off-site area is more contaminated than the overlying
weathered shale. The contamination of the deep
shale/fanglomerate bedrock in this area may be éttributed to two

causes:

1. Most chlorinated hydrocarbon compounds have specific
gravities higher than water (e.g. TCE=1.45) and tend to

migrate downward within a water-bearing zone.

2. The high volume pumpage (approximately 300 gpm) of

Bally Municipal Well No. 3 when it was on~line from
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1979 to 1982 altered the principal ground water flow
direction away from the preferred northeast orientation
and toward the northwest primarily along bedding planes
and secondarily along joints towards Municipal Well
No. 3; a condition called strike-parallel drawdown.
Recharge waters, derived in part from water in the
shallow weathered shale at the plant and driven by the
significant head differences created by the well
pumping, carried contaminants into the Municipal Well

No. 3 area.

Figure 3-5 is an isoconcentration plot of total chlorinated
volatile organics in the ERM installed shallow and deep on-site
monitoring wells, the Bally Engineered Structures site well, and
Bally Municipal Well No. 3. More detailed data, i.e. more wells
on-site and in the downgradiéent flow direction from the plant,
are necessary to determine the full extent of contamination in

the shallow and deep flow systems.

The 1isoconcentration plot indicates that the area of highest
concentration of total chlorinated VOCs is in the vicinity of
Well 86-4. Based on the high total chlorinated VOC level in well
86-4, the distribution of chlorinated VOCs in the Bally
Engineered Structures former site well and in the other ERM
monitoring wells on-site and the ground water flow direction, ERM
concludes that the source of these compounds is located at the
Bally Plant site. Prior site invesﬁigatidns by PADER (1983) and
NUS Corporation (1985), an EPA Superfund Contractor, have implied
that a former liquid waste storage lagocon (see Figure 2-1) is the

source of the chlorinated solvent contamination.

From analysis of 2 May 1955 air photos, ERM has determined that
the former on-site waste storage lagoon was located under one of

the current manufacturing areas of the plant (see Figure 2-1).
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In addition, other potential solvent source areas include the
current and past degreasing tank locations (also shown in Figure
2-1). |

In summary, the distribution of total chlorinated volatile
organics in the Bally plant site area is controlled by two
factors: the principal ground water flow direction to the
northeast and pumpage cof Bally Municipal Well No. 3. High volume
pumpage of the Municipal Well during the period from 1979 to
late 1982 apparently altered the principal flow direction from
the northeast to the northwest. This high volume pumpage created
a strike-parallel drawdown condition that drew contaminants from

the Bally plant area and into Municipal Well No. 3.

3.3.3 Off-Site Wells

A summary table of analytical results for the off-site wells
sampled for the study is presented in Table 3-3., Copies of the

laboratory analysis sheets are attached in Appendix B.

The analytical results for the off-site well survey indicate that
the Bally Engineered Structures Site 1is the primary source area
for the chlorinated solvents found in the off-site wells;
principally 1,1 Dichloroethene; 1,1,1 Trichloroethane; and
Trichloroethene. An 1isoconcentration map showing the direction
of contaminant migration is presented in Figure 3-6. An
isoconcentration map based on the PADER well survey conducted in

the winter of 1983 is presented in Figure 3-7 for comparison.

The highest level ¢of contamination off-site, based on total
chlorinated volatile content, was found in the sample taken from
Bally Municipal Well No. 3. The high chlorinated solvent level
found in this well, 3509 ug/l, is due to past high volume pumpage
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that drew contamination along bedding planes and a major joint
set that is in line with the eastern corner of the plant where
the highest on-site levels of contamination were found in Well
86-4. The second highest total chlorinated volatile level
off-site, 304 ung/l, was found in the ground water sample taken
from the Mabel Gehman well, which is in the preferential
downgradient tlow direction towards the northeast from the plant

sSource area.

Low levels of chlorinated solvents were also detected at the
Great American Knitting Mill Well, the Bally Ribbon Mill Well,and
the Bally Municipal Well No. l. A previous survey by the PADER
in 1983 revealed no other major industrial users of the
chlorinated solvents, besides Bally Engineered Structures, that
were detected in the most recent ground water samples taken from
the off-site wells. (Bally Ribbon Mills was shown to be a minor
user of spot remover, presumed toc be a solvent, in the PADER 1983
survey) . Further information regarding the use of these

materials at the plants will be required.

The Great American Knitting Mili Well had a total chlorinated
volatile content of 43 ug/1l. This well is located in the
principal downgradient flow direction from the Bally Engineered
Structures Plant. The well is also located along the major joint
orientation, N 65° E, of the shale/fanglomerate bedrock
determined by field measurements and which provides a
preferential pathway for contaminant migration. Bally Municipal
Well No. 1 located approximately 1,600 feet northeast of the
Bally Engineered Structures Site and the Bally Ribben Mill
located approximately 1,000 feet northeast of Municipal Well No.
1 had total chlorinated volatile contents of 61 and 39 ppb,
respectively. These wells are also located on major fracture
orientations (Figure 3-1) that offer preferential pathways for

contaminant migration.
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It is important to note that the data from the off-site well
samples from 1983 and 1986 indicate a trend of increasing
contaminant levels in most of the downgradient wells. This trend
is illustrated on Figure 3-8, which shows Municipal Well No. 1
total VOC levels versus time for the period of November 1982 to
September 1985. ERM concludes that this trend has been caused in
part by the inactivity of Municipal Well No. 3 which, when
pumping, slowed the downgradient migration of contaminants
towards Bally Municipal Well No. 1 and other wells. It is also
concluded that this increase in downgradient contaminant levels
(and spreading of the contaminant plume} will continue unless
remedial actions are initiated. The proposed new municipal well
is almost directly downgradient from the site and, if installed,

would accelerate and spread contaminant migration towards it.
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Based on

following

SECTION 4

CONCLUSIONS

the results of the Phase II investigation, ERM makes the

conclusions:

Based on water table elevations collected from the ERM
installed monitoring wells, the principal ground water
flow direction is to the northeast. The rapid increase
in hydraulic gradient on the northeastern side of the
site is interpreted to be the edge of a cone of
depression from pumping at Bally Municipal Well No. 1

and various industrial wells.

The plant overlies Triassic Age shale and fanglomerate
that are the water-bearing units in the site vicinity.
Site borings confirm that the contact with igneous and

metamorphic rock occurs northwest of the site.

There are two water-bearing horizons at the site: a
shallow clay/weathered shale unit, and a deeper

competent shale and fanglomerate bedrock unit.

Ground water elevation data indicate that, while there
are differences in water levels (indicating hydraulic
separation) between the shallow clay/weathered shale

and the deeper competent shale and fangliomerate bedrock
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to the north of the site, water leveis in these units
at the site are nearly identical. This conditicn is
most likely a result of the drawdown of the bedrock
aquifer potentiometric surface from pumping north and
northeast of the site combined with the presence of a
zone of lowered permeability near the bedrock surface
(producing a perched water table above the bedrock

aquifer cone of depreséion).

Chemical analyses of the monitoring wells and the
former Bally site well show contamination, principally
by chlorinated volatile organic solvents. Given the
configuration of the contaminant plume and the ground
water flow direction defined from two sets of gtound
water levels taken three months apart, it is concluded
that the source area for these compounds is located at

the Bally Ensgineered Structures Plant site.

Based on the chemical results of ground water samples
from the site monitoring wells, the shallow
clay/weathered shale at the plant is more contaminated
than the deeper shale/fanglomerate bedrock. This
condition indicates that there is some degree of
confinement of coﬁtaminants by the shallow clay/
weathered shale zone (and supports the interpretation

of a perched water table in the study area).

Given the ground water flow direction, the similarity
in contaminants found off-site to those found on-site,
and the total chlorinated volatile organic compound
isoconcentration plot for off-site wells sampled by
ERM, it is concluded that the Bally plant is the
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primary source for chlorinated volatile organic
compounds found downgradient of the site for an
indeterminant distance.

High volume pumpage (300 gpm) of Municipal Well No. 3
when it was on-line from 1979 to 1982 induced
contaminant migration towards the well along bedding

planes aligned with the source area at the plant.

In the area of Bally Municipal Well No. 3, the deeper
shale/fanglomerate bedrock 1is more contaminated than
the shallow clay/weathered shale most likely in
response to purging induced drawdown and the propensity
for the higher density organics to migrate deeper with

downgradient flow.

The original pumpage o:i Municipal Well No. 3 from 1979
to 1982 contained the majority of the contamination
emanating from the Bally plant. This pumpage prevented
any large scale contaminant migration along the
principal ground water flow direction to the northeast.
This flow orientation is towards the proposed Borough
of Bally municipal well location and eventually

discharges into the West Branch of the Perkiomen Creek.

Contaminant levels in Bally Municipal Well No. 1 and
other contaminated downgradient wells have increased
significantly between the 1983 and 1986 samplings.
Contaminant levels in these wells will continue to
increase unless remedial action is taken. Installation

and operation of the proposed new municipal well in the
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location presently being considered will accelerate and

spread the existing contaminant plume further.
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Appendix A

Drilling Logs:
Monitoring Wells

Soil Borings
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Drilling Log

i Sketch Ma
Project_Bally Eng. Structs,  oOwner_Allecheny Int, ete P
Location_.. Bally, PA W.O. Number ___431=-02
Well Numper_86-1 Total Depth 48" Diameter— 8%
Surface Elevation Water Level: Initial ..12% ___24-hrs
Screen: Dia.._4" Length, 401 Slot Size Q02"
Casing: Dia.—-4" Length 8" Type— EVC Sch, 40
. Notes
Drilling Company__CS_Garber & Sons prilling Method Air Hammer
Driller Brian Handslev ogay_E.D. Smith Date Drilied ___4/9/86
s [ 2 I s
“ j § 5 Description/Soil Classification
£ £ = = (Color, Texture, Structures)
g g g5 E S
a 15} 23 A Z
| o — 0-0.5" - Brown top soil
Cadi il T
N __ég I -f;._ '§ 0.5-10.0' Tan/grey silty clay, moist, no odor
S OB Ry
L b dlE P
KN
- S S
- -1 —S § -1 gfg
| 10 _S§$S§~ o ol 10.0-15.0' Brown to red brown silty clay, dry
L s s ol
<S =)
[ N rs 3 S— d=1-
LS s A=t 15.0-20.0' Same with some red brown shale fragments,
I ésss_ _:_L friable, dry
204 s E_\ 20.0~-22.0' Dark gray shale, wet, no odor
T ;—:.__-._: L2 22.0-25.0' Red brown shale, friable, wet, no odor
L 1 E 25.0-30.0' Red brown shale, slightly friable, wet, no odor
LR
| 30 -3 =) 30.0-40.0' Same, wet, no odor
- A
40 _:-:—; i 40-48.0" same, wet, no odor
L _‘._:_"_ _-:_;_ rate: 3-5 gpm
i _:'.‘:::—. E_ Screen 48.0 to 8.0'
A EEE Solid 8.0 to G/L
N | el | e Y Sand 48.0 to 8.0'
50 Bentonite 8.0 to 7.0'
Grout 7.0 to G/L
Page__._.l of 1 __
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Drilling Log

‘ Sketch Map
1 Project_Bally Enqg., Structs.,  Owner_. Allecheny Int.
‘ Location.__Bally, PA W.0. Number____431-02
] well Number __86=2 Total Depth 49" Diameter— 6"
Surface Elevation Water Level: initial 24-hrs
r} Screen: Dia.._.2" Length 20" Slot Size 10
0 Casing: Dia.——2" Length 30" Type—BVC _Sch, 40 -
otes
o Drilling Company___Walton Corp, Drilling Method H.S.A.
Dniler _Paul Foley Log By _F.D. Smith Date Drilted __5/1/86
s s | ¢
L ; g o5 Descriptiory Soit Classification
£ £ = L {Color, Texture, Structures)
e & S c E &
a & 23 i
U-2.0" Gravel fill
A pes- 2.0-4.0' Gravel fill with grey brown clay, wet, no odor
s %‘ 4.0-5.0" Grey silty clay, wet, no odor
: Aﬂ il s s.0-5.5¢ Brown to rust clay with gravel, dry, no odor
N
ol f 0 5.5-9.0'  Same
M| 4] see '
| 14 o2 9.0-10.5" Red brown silty clay with tan grey and black
B " fine to medium gravel
<ol 1 347
s 10.5-14.0' Same
bl 53
R 14.0-15.5" Red brown silty clay with trace white to tan
: ofl 345 fine gravel and same rust staining, dry no
- ;!- 54 cdor
el 1 15.5-19.0' Same
.;- o s 19.0-20.5"'" Red brown silty clay with tan and black gravel,
<Y s dry no odor
g % ' 20.5-24.0' Same
‘e 1. . 4_6-7 V » . 3 >
Iz 56 24.0-25.5' Red brown silty clay with some light grey fine
=l to medium sand, dry, no odor
Z1q] sse || 25.5-29.0" same
& gl 29.0-30.5' Red brown silty clay with shale fragments,
= f slightly moist, no odor
F “:;2 30.5-34.0' Same
I | LA ;*f:_-' 34.0-35.5" Same, dense, slightly moist no odor
] _Ssss_ 1= 5912' || 35,5-40.0' Same, moist no odor
SE 59 .
; | 555 st 40.0-40.2' Grey fine sand, saturated no odor
] Zsss_ g E-:‘ 8911 40.2-40.5' Red brown silty clay with gravel, very moist,
. —50---—SS = 510 no odor
" * Blow Counts er o 0 Pagel ol 2
! ** Sample Numbers ) NTOAR VAN
; N AR300083
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. S S . Sketch Map
ProiectBally Eng. Structs OwnerAllegheny Int.
Location_ D2t1y. PA W.O. Number 231702
- ] ”
Well Number86 2 Total Depth 43 Diameter 6
Surface Elevation Water Level: Initial 24-hrs
2" 20" , 10
Screen: Dia Length Slot Size
) 2" ! PVC Sch. 40
Casing: Dia. Length Type o
W . .S.A. otes
Drilling Company alton Corp Drilling Method H.S.A
Paul Foley F.D. Smith 5/1/86
Driller Log By Date Drnilled
3 g 5
= ° g o5 Description/Soit Classification
£ = Z T g (Color., Texture, Structures)
g g 35 EE
=] O Es) n Z
0.5-44.0' Same, very moist, no odor
] 14.0~-45.5' Red brown silty clay with red brown shale
fragments and iron staining (bands) saturated,
no odor
i i 45,5-49.0'" Same, saturated
i ’ 49.0-50.5' Red brown silty clay with red brown shale
i i fragments, saturated, no odor
-l 7 Total Depth 49.0°'
o 7 Screen 49 to 29!
- Solid 29 to G/L
] L ] Sand 49 to 28'
- ] Pellets 28 to 27°'
- Native 27 to 10!
- Grout 10 to G/L

(SR SN ~ "‘:Page
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Environmental Resources Management Dri"ing Log
Sketch Map
Project_Bally Eng. Structs, Owner_Allegheny Int,

Location Bally, PA

Well Number _86-35

Surface Elevation

W.0O. Number 431=-02
Total Depth 47! Diameter—... 8%
Water Level: Initial 18.0" 24-nrs

Screen: Oia._4" Length. 30! Slot Size 0,02
Casing: Dia.——4" Length 15" Type—BVC Sch, 40
. Notes
Drilling Company__CS_Garber & Sons prilling Method Alr Harmmer
Driller _Paul Weidner Log By _F.D. Smith Date Drited _4/12/86
3 g S
< ° g 05 Description/Soil Classification
= = = s 8 {Color, Texture, Structures)
E s N ss || £§
a 3 20 A
SN | - 0-0.5!" Brown top soil, moist, no odor
P AN ‘ - .
IR | B ':._q, 0.5-7.0" Tan brown clay and rock fragments (£ill), dry
| DR d <]
T .'-_“.;'1 g 7.0-10.0' Brown clay with rock fragments, slightly moist,
.. Q0 il ‘
[ RIKEEA 'q é— no odor
O B
— 104 —SSSSS- Zz P 12.0-20.0' Red brown clay with trace shale, slightly
s s ] 2. [ moist, no odor
59§ g %
i [l on
B ssE =
55 —
- 88 Sl =
204 Ss = 20.0-23.0' Brown clay and weathered shale, fairly soft,
5SS ) it
I | RS I wet, no odor
| _'-'_:_-: -2 23.0-30.0' Red brown and dark grey weathered shale, slightly
] :..:-: -::- . friable, wet, no odor
— | = 30.0-47.0°
FBO—:—-: = 0-47.0' Same, no odor
J | Sl | Y e rate 5 to 10 gpm
s e
o | O | e :
- Flhy = Screen 45.0 to 15.0°'
- EE Solid 15.0 to G/L
4o | I= Sand 45.0 to 14.0°
L S Bentonite 14.0 to 13.0°
] :-:—-:: -f:--.—~ Grout 13.0 to G/L
] :“{: - 6" Steel 5.0 to G/L 16" stick up
—501F

»
RNl ’:‘ o
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S s
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Drilling Log

Project__Bally Eng. Structs. OwnerAllegheny Int. Sketch Map
LocationBally, PA . W.O. Number 431-02
Well Number 86-3D Total Depth 147! Diameter 6"
Surface Elevation ——— . Water Level: lmtial1 6.0' 24-hrs
Screen: Dia. Length Slot Size,
Casing: Dia. 6 5/8" Length 97! Type Carbon Steel =
, otes
Drilling CompanyC-S- Garber & Sons Drilling Method Air hammer
Driller Brian Handslev Log By F.D. Smith Date Dnlec4/10-4/11/86
R
= ° g o = Description/Soil Classification
£ £ s 33 {Color. Texture, Structures)
a b =c EE
) it =) < =
Q O] 20 @\ Z
o =l 0'-0.5' Brown top soil
T e | 0.5-10.0' Brown clay and gravel (fill), dry no odor
R 1 ’
'o-".c;' ) a
s :
5o g M 10.0-20.0' Red brown clay with trace shale, dry
SSS -
L dbsTs7 4l
555, J
1S S -
SR | S AR N
s sl e
- JI8 5 s :
50 J éssg ) 3 20.0-23.0"' Brown weathered shale with some clay, wet, no odor
I | et | 1 I :
I | 23.0-25.0"' Red brown weathered shale (friable) with some clay,
=4 t r wet, no odor
L == ” d 25.0-47.0' Red brown shale/fanglomerate
SR | [ o
30 11—
] ‘_‘:—__:: o ¢ Major water bearing zone at 39' rate: 5 to 10 gmm
I | =t | 2 I
—~ -k
40 1= :
. i | Elpiignil g
- A== ¢
I | e | A 47.0~50.0" Red brown weathered shale with same dark gray
— L ’ shale, wet, no odor
- o -4} g
aenin
50—

Ll
oo

L S page—1 of 3.
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Drilling Log

Sketch Ma
Project__Bally Eng. Structs. OwnerAllecheny Int. P
Location_Ballv, PA W.0. Number 431-02
Well Number_86—3D Total Depth 147! Diamete(__ﬁl____
Surface Elevation.— . Water Level: lnnial16-o' 24-hrs
Screen: Dia. Length Slot Size
Casing: Dia. 6 5/8" Length 97! Type.Carbon Steel e
Driling CompanyC.S. Garber & Sons priling Method Air hammer
Drier Brian Handslev o9 By _F.D. Smith Date Oritea4/10-4/11/86
3 g 5
"‘f’: : § o = Description/Soil Classification
£ £ s 53 (Color, Texture, Structures)
g e (|55 || 5
Q 3 230 &z
50 B . 50.0-52.0' Same, harder, wet, no odor
] ._.0'_"__3; 4 52.0-55.0' same, fracture zone
] ;..“’:_'f: b 55.0~60.0' Same, hard
- o we L :'
- 1E- b
—_—< -
o |
60 —- =1l ; 60.0-70.0" Red brown and dark gray shale/fanglomerate,
60 4 - —dl; .
] :"}__ 4 increased water production, no cdor
 o—— b .
L L1k 4 fractures at 67.0 to 70.0"
S _—_—_—_Qj N
70 - it | 1 ; 70.0-73.0" Same, more competent, fracture at 71!
ey
== t{ 73.0~-75.0' Red brown and dark gray shale/fanglomerate, no
I | g 1 1 odor
= v 75.0-90.0' Same, no odor
[~ = 0
— — )
80 {3 { b fractures from 75.0 to 80.0
j— - .‘
| | very hard at 87.0 to 88.0"
T | e | B
|- — 4 |D -
aand - :"g_—: - ..
90 - :_.T__:?: 7 B0.0-97.0' Same, no odor, 6-8" quartzite fragments
a1
B p returned
el b ,
__-?“_;‘;\ N b7.,0- Same, no odor
~H B 100.0"
. plepthe :; _::
11004 =—=—<dH 2

- g
el (‘\ o ,
IR VA Page__l.of_:g___.
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Drilling Log

project_ Bally Eng. Structs. ownerAllegheny Int. Sketcn Map
Location Bally, PA W.0O. Number 431-02
well Number_86=3D Total Depth 147! Diameter_6"
Surface Elevation — . __Water Level: lnitial1 6.0 24-hrs.
Screen: Dia. Length Siot Size..-
Casing: Dia. 6 5/8" Length 97" TypeCarbon Steel —
. oles
Drilling CompanyC=S._Garber & Sons pyjing Method Air hammer
Driller Bfian Handsley Log By F.D. S‘m.th Date Dnlled4/1 0‘4/&[ 36
3 g s
& P g . Description/Soil Classihication
= = £ =) (Color, Texture, Structures)
& s || 35 || EE
Qo 3 23 Bz
»}00_ - 100.0-112.0' Red brown and dark gray shale, hard, no odor
S 1
110 -1 W
Satiadh | B 112.0-115.0"'" Dark gray shale, no odor
- --1dH 115.0-123.0' Red brown shale, no odor
20 |29 H
RS R 123.0-147.0' Same, no odor
- -4 B rate at 147.0':50 gpm
130 {14 [
I | ] 6" steel 97.0 to G/L
{}:j - { grout $7.0 to 50.0°
-0 H native £ill 50.0 to G/L
- i o | :4
140 |F_— K -]
- T :.:-._:: 7B
150

(»r“"\

ARBO
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Environmental Resources Management

Drilling Log

Project Ballv Eng. Structs. OwnerAllegheny Int. Sketch Map
Location_Bally, PA W.0. Number 431-02
Well Number _86=4 Totat Depth 45" Diameter— 8"
Surface E!evatidn Water Level: Initial 10° 24-hrs
Screen: Dia.—_4" Length 30.0' Slot Size0.02"
Casing: Dia. 4" Lengtn_11.0' Typ&VC Schedule 4C -
. oles
Driling CompanyC:S._Garber & Sons priiing Method Air hammer
Driller Paul Weidner Log By F.D. Smith Date Drited4/12/86
3 g §
£ Z; g o S OescriptionsSail Classification
< £ = 38 (Color, Texture, Structures)
< b Zc EE
3 1S =3 &2
L o - I | 0'-0.5? Black top
B | R : ; 0.5-2.0"' Gray gravel (f£ill)
A 4
T _‘;’_y_fﬁ, i 2.0-4.0"  Brown clay
] :"_‘.:? N 4.0-20.0' Red brown and dark gray shale slightly
Sadiiag } 4 ‘
- » weathered, dry
- el B
10 J— -1 K
L =4l =] moist at 13.0 to 14.0°
1E=0= wet at 15.0°
) - =
LB
50 - = =] 20.0-30.0"' Red brown and dark gray shale/fanglomerate,
o :-__ : | hard, no odor
I § nition | B a8
|
o~ =
30 JE-2} =] 30.0-40.0"' same, hard, no odor
B E R
= 40.0-45.0" Same, hard, no odor
40 - ::“;_j ??T rate at 45.0: 30 gpm
s screen 41.0 to 11.0
Bindl solid 11.0 to G/L
SN § sgion | SR -
s sard 39.0 to 10.0°
| bentonite 10.0 to 9.0°
»S-O grout 9.0 to G/L
6" steel 8' to G/L

oo, 8 Z page1 _of 1__
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Environmental Resources Management Drilling Log
h M
Project__Bally Eng. Structs. Owner Allecheny Int. Sketch Map
Location_Bally, PA W.O. Number 431-02
Well Number__86-5S Total Depth 64" Diameter—.8"
Surface Elevation— . _Water Level: Initial 42° 24-hrs
Screen: Dia 4" Length 30" Stot Size_20
Casing: Dia. 4" Length 34' Type PVC Sch. 40 —
. otes
Drilling Company_C-S._Garber & Sonsyiing Method Air hammer
Driller Greq Hurtz Log By F.D. Smith pate Drited __4/28/86
3 g 5
L?_ -E g o = Description/Sou Classification
£ £ s 53 (Color, Texture, Structures)
a S 5 < 13 g
< ol 238 33
L o dl— 0'-0.5" Brown top soil
- E ' 0.5-3.0' Light brown clay with gravel, moist, no odor
] 3.0-5.0" Tan and gray clay, slightly moist, no odor
L s s 54l 5.0-15.0' Brown clay with rock fragments, dry, no odor
S Y I
C RS Sy
10 45 S - b
s5 S Y
e e P v
1S sit 15.0-23.0" Red brown clay, dry, no odor, some rock
i ss A | fragments
- Ars S |12
L LSS AP [
SSY S o
20 455 1Y Js
L JISS Sl I
1SS _§ é 23.0-35.0" Dark red brown clay, dry, no odor, some rock
53 SIF - fragments
m o ARS Al L
{85 5.
55
30 5SS
L LSS
SS S
| s S Al =
] 5355 g 35.0-47.0' Same, slightly moist, no odor trace of red
] :5.‘5—_ =1 shale fragments
ot _.._:_
-4 0 — EuikE
- ADss 1=l
L kLS 54 ".'_: o
EXSINSE 147.0-50.0' Same, moist, no odor
SSEE
— B dRE
5o 4K 3T
5 S

0
R Page—1_of 2 .
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Environmental Resources chogcment

Drilling Log

Sketch Map
Project_Bally Eng. Structs. ownerAllecheny Int.
Location. Bally, PR W.0. Number 431-02
Well Number _86-5S Total Depth Diameter— 8"
Surface Elevation water Level: Initial 42" 24-hrs
Screen: Dia. 4" Length Slot Size__20
Casing: Dia.—4" Length_34" Type . BVC Sch. 40 s
. otes
Drilling CompdayS. _Garber & Sons _ priling Method Air hammer
Driller Greg Hurtz Log By F.D. Smith Date Drilled __4/28/86
s fel 2
< 3 g . Description/Soil Classification
= £ 5 a s (Color, Texture, Structures)
g e |l 35 || £E5
s} 5 23 || &2
50 4L ] — 50.0-72.0' Red brown clay with shale fragments, very moist,
S SL-T=
JdiE— = no odor
B S s | =
I | K | =
[j-s— -.-:—1
B L | g =
S PR | =
s |12
COEE L E
B [ et n | B R
__S < =1
| S_§_|
S | n e
)'_5
- B s
-70 4B .S
| R 72.0" Total depth
S | Screen 64 to 34'
I | Solid 34 to G/L
1
g0 4L A Sand 64 to 25
T | Bentonite 25 to 24'
i 1L | Grout 24 to G/L
00 14 4
ool

AR30009]
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Environmental Resources Management Drilling Log

Sketch Map
Project_ Bally Eng, Structs.  ownerAllegheny Int, €
_ Location_Bally, PA W.0. Number . 431-02
Well Number . 86—~5D Total Depth 163" Diameter— 6" __
Surface Elevation—___Water Level: Initial 20 24-hrs
Screen: Dia. Length Slot Size
Casing: Dia.——6 5/8" Length_112° Type_Carbon Steel
. , Notes
Drilling CompanyC,.S, Garber & Sons prilling Method Air hammer
Driller Greq Hurtz Log By _F.D. Smith __Date Drilled 4/25/86
3 g s
':%.-’. g ‘—;’ o = Description;Soll Classification
= £ Z 58 (Color, Texture, Structures)
g s |l 35 || EE
& 5 2S5 || 62
0 e a 0'-0.5° Brown top soil
BRI ]
. 'S.’S’&?E L 0.5-2.0"'" Light brown clay and gravel, moist, no odor
SO b
- s B
I L SR | R I 2.0-5.0° Tan and gray clay, slightly moist, no odor
¢S (14 |8
- B ssE L | | |
10 | s $ 418 ¥ 5.0-15.0" Brown clay with rock fragments slightly moist
B I PRR N B A
] %SS ¢ ’ 'd 15.0-18.0"' Red brown clay with rock fragments slightly moist,
» __5_3_;. ; no odor
L dlsssdlt] e 18.0-23.0' Same, moist, no odor
20 |1$S {I8] |-
S5l o
- ArsS lel ©f .
I | (RS | S .0-30.0' Same, moist, no odor
o EsS
sl b
- ARk .
30 _11S.5¢ V 30.0-45.0' Same with red brown shale fragments, moist
5SS |l N
ss ] B
- 1B s sl I
- eSSl ¢
= Arss Uy L
40 1isssi<] K
L Jlss sl [
] :.i-f__- V 45.0-47.C0' Same with shale fragments very moist, no odor
| Jss S ?', -
] :3_2: S 47.0-50.0" Same, wet at 50
50 ¢S slfY |-
555

oy Page_L.of 4
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Environmental Resources Management Drilling Log

Project Bally Eng. Structs. ownerdAlleghenv Int. Sketch Map
Location_Bally, PA W.O. Number 431-02
Well Number___sG‘S.D_____.Total Depth 165" Diameter_6"
Surface Elevatione— . Water Level.: Initialso' 24-hrs
Screen: Dia. Length Slot Size
Casing: Dia.— 6 5/8"  iength 112" Type.Carbon Steel
. Notes
Drilling CompanyC.S. Garber & Sons_prilling Method Air hammer
Drilier Grea_Hurtz Log By _F.D. Smith Date Drilled4/25/86
= o g o5 Description/Soil Classihcation
£ a % - (Color, Texture, Structures)
g S %5 EE
a 3 20 B2
50 . 50.0-65.0' Same, wet, no odor
| PS i p
SSsilal |-
- s el K
L d—— q .
SS . V
= s S b
60 Alss Ab- .
= Al D
A | DO | X &
L RS sty B
L s s (1 65.0-~73.0" Same, wet, no odor
$S

~ Ps Slpl F
o K4l |
- AEs s b '
L B Sl - 73.0~85.0' Same, wet, no odor, slightly harder
SSSliy] [
sl b
L sl [
SRR M
- HFs Al F
] 55'55_ Y 4 B5.0-98.0" Red brown clay and weathered red brown shale, wet,
L E=4 A no odor
ssR A
- Es Tl
90 B35 4l I
L BT
L B S I
I | N |
- Ss ] \ 58.0- Red brown shale/fanglomerate hard, wet, no odor
=¥ | 100.0"

IS
- L S |
‘) tee wt L AR

Page 2 ot.4
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Environmental Resources Management

Drilling Log

: Sketch Map
Project___Bally En Owner Allegheny Int
Location_Bally, PA W.0. Number 431=02
Well Number 865D Total Depth 165" Diameter_ 6"
Surface Elevation ——__ Water Level: initial 20 24-hrs
Screen: Dia. Length Slot Size.
Casing: Dia. 6 5/8" Length_112" Type-Carbon Stesl =
otes
Drilling CompanyC.S. Garber & Drilling Method Ajr hammer
Onlter Greg Hurtz Log By _F.D, Smith ___ Date Driled 4/25/86
3 g 5
< " g . Description; Soil Classihication
£ £ 7 g3 {Color. Texture, Structures)
g s |1 s5 || ES
c 5 20O A Z
100 I 100-110.0' Same, water production 5 gpm, no odors
il | 14 I
| e | Y
S B
- e~ dil B
L - -k
00T N & 110-123.0' Same, not much water, less than 1 gpm, no odor
LR
120 [P F
I | e -_': C 123.0- Same, water production 1 gpm, no odor
R S | S Ay 134.0"
130 | [
] :'_-_—_': -1 ] 134.0- Same, water production 3-4 gpm at 147', no odor
| it | 5 150.0"
140 || - —[[1 |
IS | Realied | 1 I
150 {111 [ Fracture at 150°

Page—_3 .of 4
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Environmental Resources Management

Drilling Log

Project__Bally Eng. SEructs.  ownerAllecheny Int. Sketeh Map
Locaton_Ballv, PA W.0. Number 431-02
well Number __8673D Total Depth 165’ Diameter— 6"
Surface Elevation — . Water Level. Imtial 30 24-hrs
Screen: Dia. Length Slot Size.
Casing: Dia. 6 5/8" Length_112' Type Carbon Steel
. Notes
Dniling CompanyC=S._Garber & Sons pyjing Method Air hammer
Driller Greg Hurtz Log By F.D. Smith Date Dritled 4/25/86
= =] 5
3 S 2
s o Q o 5 DescriptionsSoil Classification
£ £ 7 a2 (Color, Texture, Structures)
g € {35 || £5
a] ) 20O B Z
| 150 150-158.0' Same, major water bearing zone at 159' - estimated
[_ B :—-—-__ -1 H 50-60 gpm, no odor
B ] __'_ '. 158-165.0' Same, no codor
. JC A0
160
| — —
Total Depth 165'
| Rate at 165': 60+ gpm
170
6" steel 112 to G/L
grout 112 to 25°
180 | native f£ill 25 to 4'
grout 4 to G/L
180
200

.
AT

Page_.A_of_L_
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Environmental Resources thogement

Drilling Log

Project__Bally Eng. Structs. Ownelillegheny Int. | Sketcn Map
Locanon Bally, PA W.O. Number 431-02
Well Number TB" Total Depth 26" Diameter 6"
Surface Elevation Water Level: Initial 24-hrs
Screen: Dia. Length Slot Size
Casing: Dia. Length Type =
. otes
Drilling Company¥alton Corp. Drilling Method ESA
Driler Paul Folev Log By _E.D. Smith Date Drilled3/1/86
3 g 5
= 2 g 05 Description/Soil Classification
% £ _ é ‘éi .g (Color, Texture, Structures)
(il = =
& 5 || £S &2
. : 0.0-2.0" Brown clay with trace black gravel (£fill), moist,
| _'0,'?; 2334 no odor
e #1
I | A 2.0-4.0"' Same, moist, no odor
9, -
- . 1 46-4-7 ;
] -0, & [(B.0-6.0" Brown to gray clay with gravel (granite) and iron
5 TSSSS‘ staining, slightly moist, no odor
&80 0-8.0" Light brown clay with gravel (granite) slightly
L dLS S
L é 55_ # moist, no odor
] —SSSJ ¢ 8710318 _0~10.0' Light brown clay with gravel (milky quartz,
# angular), slightly moist, no odor
- P S+ 6-6-13-17 gl
10 1553 5] #5 (10.0-11.0" Same
] 'SSSSj‘ 11.0-14.0' Red brown clay (dense), slightly moist
- 4SS
L 1185 Y
] -‘55555- 14.0-16.0' Red brown clay with red brown shale fragments and
L B 5689 tan quartzite fragments, slightly moist, no cdor
L S_ﬂ #6.1116.0-19.0"' Same, moist, no odor
5§
— - ..SS S_
I K
| 55§ 19.0-21.0' Same with some red shale and tan quartzite
50 ] _35 i 2567 fragments, slightly moist, no odor
i 5S Sﬁ » |R1.0-24.0' Same, slightly moist, no odor
155
= - .35 5_
-5 .
L r§5 4 24.0-26.0' Red brown clay with red brown shale fragments and
o | 5¢ se1s tan to rust quartzite fragments, slightly moist,
no odor
1
» BIOW Counts enom o ~ r? -~ P399_1_.0f___

s
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Environmental Resources Management

Drilling Log

. n M
Project_Bally Eng. Structs. Owner_Alleghenv Int. Sketch Map
Location. Bally, PA W.O. Number 431-02
Well Number TB-2 Total Depth 5.5' . Diameter 6"
Surface Elevation—__Water Level: Initial .3=3 24-hrs
Screen: Dia. : Length Slot Size
Casing: Dia. Length Type
Notes
Driliing Company_Walton Corp. Oniiling Method HSa
Drilter __Paul Folev Loq By___F-D. Smith Date Drilled _5/2/86
= (o} =
=} S) S)
“:J: Z; § o5 Description, Soil Classification
= £ & ez (Color, Texture, Structures)
g |18 135 |l a2
L 0 5 4522°110-0-0.5" Brown clay with trace gravel, moist, no odor
- s ¢ 0.5-2.0' Same
#1 . . s
L s § ¢ - {12.0-4.0"  Brown clay with gravel (granite) moist, no odor
4-16-28
S S '
B T ] #2
] _5555-5_ - |}4-0-5.0° Brown clay, saturated, no odor
3050 . . .
L s lis5 s FBEH15.0-5.5"  Brown silty sand with trace gravel (granite),
] _5555 q #3 saturated, no odor
- -— ’- anad

Auger refusal at 5.5'

* Blow Counts

P s Sy Page—1 of 1___
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Environmental Resources Management Drilling Log
Project__Ballv Eng. Structs. Owner_Allegheny Int, Sketch Map
Locauon_Bally., PA W.0. Number 43102
' Well Number _TB=3 Total Depth__11.75" Diameter— 6%
Surface Elevation water Level: lniial 923" 24-hrs .
Screen: Dia Length Slot Size.
Casing: Dia. Length Type
Drilling Company_Walton Corp. Drilling Method HSa notes

Driller Paul Folev

Ltog By __E.D, Smith Date Drilted _5/2/86

RIEEE
L 5 g 05 DescriptionsSoil Classification
% 3 _ -E ?é. £ (Color, Texture, Structures)
8 LS |88 || &2
o4 2443°19.0-1.0"  Brown clay, moist, no odor (1' recovery)
] _55555_ # |[1.0-2.0' same
S 13T 2474 112,0-3.0'  Brown clay with gravel, moist, no odor (1'recovery)
I | K # 113.0-4.0' Same
L JISS & $14-1413114 .0-6.0"'  Brown clay with gravel and same sand, moist, no
S S #3 6dor
- 58S ¢
L 1S5S
S5 9-20-40-25
N A " . . :
- iKSs 8.0-10.0" Light brown clay with some gravel, moist, no
SSs 5-7-8-10 odor
- BT ” .
| 10455 10.0-11.5"' Same, moist, no odor
] %555_ S0.25 1111.5-11.75"'Same, moist, no odor
#5
| Auger refusal at 11.75'
sl - Water at bottom of boring
20 - 4
| o5 L
=0T page—loofl
* Blow Counts RN
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Environmental Resources Management

Drilling Log

Project Bally Eng. Structs. Owner__#llecheny Int. Sketeh Map
Location_Bally, PA W.O. Number 431-02
Well Number__1B—4 Total Depth 4.7’ Diameter 6"
Surtface Elevation.— . Water Level; Initial 24-hrs
Screen: Dia. - Length Slot Size.
Casing: Dia. Length Type
Notes

Drilling Company__Walton Corp. Drilling Method HSA
Driler__Faul Folev Log By F.D. Smith  pate Drlted __9/2/86

« ) Q 05 Description/Soil Classification

< £ % - (Color, Texture, Structures)

g g || 55 |f{ EE

e ] =0 &z
Y 237511 0.0-1.0'  Brown clay with gravel (granite), moist, no odor
] _S;%S_ #1 1.0-2.0'" Same, slightly moist, no odor
] Ss_‘ss'; 41416 | 2.0-3.5'  Brown sandy clay with gravel -(granite)
| _:5.'5'..5‘._ #2 3.5-4.0'- Same, slightly moist, no odor
| _')5?5' ‘0"2& 4.0-4.7" Same, slightly moist, no odor

— - - r

: § 5 #
A | Auger refusal at 4.7'
- _{ = p
104k R
- JF 4
154L
L gk .
L2041 -
e —— ~{ -
251

' A Nal ("!"“Es
* Blow Counts eV Page—1-of 1
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Environmental Resources Management

Drilling Log

Sketch Map

Project__Bally Eng. Structs. Owner__Allegheny Int,
Location.Bally, PA W.0. Number 431-02
Well Number _TB=5 Total Depth 2.5 Diameter— 6"
Surface Elevation Water Level: Imitial 24-hrs
Screen: Dia Length Slot Siz—
Casing: Dia. Length Type
Notes

Drilling Company_Walton Corp. Drilling Method HSA
Driller __Paul Folev togBy__E.D, Smith Date Drilled _5/2/86

w 1_': § o5 DescriptionsSoil Classification

£ £ = <2 {Color, Texture, Structures)

gl glss |l 55

a 5} 20 » Z
L - <3 - 0.0-0.5" Brown clay, moist, no odor
I | K % 1l0.5-2.0'  Brown clay with gravel (granite)
I _55 [ # 112.0-2.9' Gray silty clay with rust stains and tan to

S
I | brown rock fragments (granite), moist, no odor
- sd- 4
AL | Auger refusal at 2.5'
L 104 ]
...ls_ - —
L 204 A
| o5 1L
oot ' Qi
R J page—1 of 1 _

* Blow Counts
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The ERM Group

Appendix B

Laboratory Analysis Sheets:
Soil Samples
On-Site Wells

Off-Site Wells
Chain-of-Custody Records
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Environ. Resources Management
999 Vest Chester Pike

P. 0. Box 357

i Vest Chester, PA 19380

Purgeable Aromatics M#602
Benzene

Toluene

Chlorobenzene
Ethylbenzene

..u i Wiubinias -

The Amercan Associauon for

Laboratory Accreditaion
‘ Cherrical & Bological fields of lesting
; A sy

ty

4 'mber Amencan Council of
4 lependent Laboratones. inc.

SEE REVERSE SIDE FOR EXPLANATION
OF SYMBOLS AND ABBREVIATIONS

Date Reported 5/13/86
Date Submitted 5/ 6/86
Discard Date 6/13/86 -
. Collected by C

Bally Eng. Structures TB-1 (10') Grab Soil Sample P.0.
Collected on 05/01/86 (1500) by FDS

Rel.
RESULT
AS RECEIVED
N.D. ppb
N.D. ppb
N.D. ppb
N.D. ppb

2 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

43102

LIMIT OF

DETECTION LAB CODE

- 20. 070300000N
20. 070400000N
20. 070500000N
20. 070600000N

Respectfdlly Submitted
Lancaster Laboratories, Inc.
Revieved and Approved by:

o Ty
' Nat S
- . Fgote
L SN

Richard C. Entz, B.A.
Group Leader, Organic Analysis

AR300102
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ndependent Laboratores, Inc

Environ. Resources Management

999 Vest Chester Pike
P. 0. Box 357

West Chester, PA 19380
Bally Eng. Structures TB-1 (10’) Grab Soil Sample
Collected on 05/01/86 (1500) by FDS

Purgeable Halocarbons M601
Chloromethane
Bromomethane
2-Chloroethylvinyl ether
Vinyl chloride
Chloroethane

Methylene chloride
1,1-Dichloroethene
1,1-Dichloroethane
trans-1,2-Dichloroethene
Chloroform
1,2-Dichloroethane
1,1,1-Trichloroethane
Carbon tetrachloride
Dichlorobromomethane
1,2-Dichloropropane
trans-1,3-Dichloropropene

. Trichloroethene

Dibromochloromethane
1,1,2-Trichloroethane
cis-1,3-Dichloropropene
Bromoform
1,1,2,2-Tetrachloroethane
Tetrachloroethene

RESULT
AS RECEIVED

. -

U‘CJ.UESP.U.US.,U.UUUUUUUUUUUUUU

.Z.Z?..Z.ZZZZZZZZZZZZZZZZZZZ

2 COPIES TO Environmental Resources Mgmt.

The Amencar Association for
Laboratory Accreqitation
Chermical & Biological fields of tesling

TN -

SEE REVERSE SIDE FOR EXPLANATION
OF SYMBOLS AND ABBREVIATIONS

ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb

ppb’

ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb

e

. [ W)
| I W

Date Reported
Date Submitted
Discard Date
Collected by C

P.0. 43102
Rel.

LIMIT OF
DETECTION

100.
100.

ATTN: David R. Blye

Richard C. Entz, B.A.
Group Leader, Organic Analysis

AR300103

5/13/86
5/ 6/86
6/13/86

LAB CODE
071100000N
071200000N
071300000N
071400000N
071500000N
071600000N
071700000N
071800000N
071900000N
072000000N
072100000N
072200000N
072300000N
072400000N
072500000N
072600000N
072700000N
072800000N
072900000N
073000000N
073100000N
073200000N
073300000N

Respectfully Submitted
Lancaster Laboratories, Inc.
Reviewed and Approved by:



[T —

|

Environ. Resources Management

999 West Chester Pike

P. 0. Box 357

West Chester, PA 19380
Bally Eng. Structures TB-1 (15?) Grab Soil Sample
Collected on 05/01/86 (1500) by FDS

RESULT
Purgeable Aromatics M#602 AS RECEIVED
Benzene N.D. ppb
Toluene N.D ppb
Chlorobenzene N.D ppb
Ethylbenzene N.D ppb

Date Reported
Date Submitted
Discard Date

Collected by C

P.0. 43102
Rel.

LIMIT OF

DETECTION
20.
20.
20.
20.

2 COPIES TO Environmental Resources Mgmt. ATIN: David R. Blye

The Amerncan Association ‘of

Laboratory Accreaitation
. Chemical & Biological heids of testing

SEE REVERSE SIDE FOR EXPLANATION
OF SYMBOLS AND ABBREVIATIONS

ember Amencan Counci of * < . . )
dependent Laboratories. Inc. - . [T

[ IR S NN

5/13/86
5/ 6/86
6/13/86

LAB CODE
070300000N
070400000N
070500000N
070600000N

Respectfully Submitted
Lancaster Laboratories, Inc.
Reviewed and Approved by:

Richard €. Entz, B.A.

Group Leader, Organic Analysis

<

“~=% AR300 10k



Environ. Resources Management
’ 999 Vest Chester Pike
! P. 0. Box 357
' West Chester, PA 19380
. Bally Eng. Structures TB-1 (15') Grab Soil Sample
Collected on 05/01/86 (1500) by FDS

, RESULT
Purgeable Halocarbons M601 AS RECEIVE
Chloromethane N.D.
Bromomethane N.D

2-Chloroethylvinyl ether
Vinyl chloride
i Chloroethane
Methylene chloride
1,1-Dichloroethene
1,1-Dichloroethane

.
.

2 COPIES TO Environmental Resources Mgmt. ATTN:

N.D.
N.D
N.D.
N.D
. N.D.
: N.D.
i trans-1,2-Dichloroethene N.D.
Chloroform N.D.
1,2-Dichloroethane N.D.
j 1,1,1-Trichloroethane N.D.
Carbon tetrachloride N.D.
Dichlorobromomethane N.D.
: 1,2-Dichloropropane N.D.
. trans-1,3-Dichloropropene N.D.
Trichloroethene N.D.
Dibromochloromethane N.D.
’ 1,1,2-Trichloroethane N.D.
cis-1,3-Dichloropropene N.D.
Bromoform . N:D.
1 1,1,2,2-Tetrachloroethane N.D.
Tetrachloroethene N.D.

]

The Amencan Association for
Laboratory Accreditalion
Chermical & Biclogical hields of tesiing

SEE REVERSE SIDE FOR EXPLANATION
OF SYMBOLS AND ABBREVIATIONS

mber Amencan Councit of -
lependent Laboratones. Inc.

D

ppb

Date Reported 5/13/86
Date Submitted 5/ 6/86

Discard Date 6/13/86
" Collected by C
P.0. 43102
Rel.
LIMIT OF
DETECTION LAB CODE
100. 071100000N
100. 071200000N
200. 071300000N
20. 071400000N
20. 071500000N
20. 071600000N
20. 071700000N
20. 071800000N
20. 071900000N
20. 072000000N
20. 072100000N
20. 072200000N
20. 072300000N
20. 072400000N
20. 072500000N
20. 072600000N
20. 072700000N
20. 072800000N
20. 072900000N
20. 073000000N
40. 073100000N
40. 073200000N
20. 073300000N

David R. Blye

-

Respectfully Submitted
Lancaster Laboratories, Inc.
Reviewed and Approved by:

Richard C. Entz, B.A.
Group Leader, Organic Analysis

AR300105



Environ. Resources Management
999 Vest Chester Pike
! P. 0. Box 357
| Vest Chester, PA
Bally Eng. Structures TB-1 (26’) Grab Soil Sample
P Collected on 05/01/86 (1500) by FDS

19380

RESULT
Purgeable Aromatics M#602 AS RECEIVED
i Benzene N.D. ppb
i Toluene N.D. ppb
Chlorobenzene N.D. pPpb
Ethylbenzene N.D. ppb

2 COPIES TO Environmental Resources Mgmt.

ety

The American Assocation for
Laboratory Accreditation
Chemicat & Biological helds of testing

3 ' = A ~
k 2

SEE REVERSE SIDE FOR EXPLANATION
OF SYMBOLS AND ABBREVIATIONS

o

S

#mber Amencan Counc:l of
i tependent Laboratones. Inc.

Date Reported 5713786
Date Submitted 5/ 6/86
Discard Date 6/13/86
Collected by C
P.0. 43102
Rel.
LIMIT OF
DETECTION LAB CODE
20. 070300000N
20. 070400000N
20. 070500000N
20. 070600000N

ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.
Reviewed and Approved by:

Richard C. Entz, B.A.
Group Leader, Organic Analysis

AR300106
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ANALYSIS REPORT

Environ. Resources Management
999 West Chester Pike
! P. 0. Box 357
Vest Chester, PA 19380
. Bally Eng. Structures TB-1 (26’) Grab Soil Sample
! Collected on 05/01/86 (1500) by FDS

RESULT
Purgeable Halocarbons M601 AS RECEIVE
Chloromethane N.D.
Bromomethane N.D.

2-Chloroethylvinyl ether
Vinyl chloride
Chloroethane
Methylene chloride
1,1-Dichloroethene
1,1-Dichloroethane
trans-1,2-Dichloroethene
Chloroform
1,2-Dichloroethane
1,1,1-Trichloroethane
Carbon tetrachloride
Dichlorobromomethane
1,2-Dichloropropane
trans-1,3-Dichloropropene
Trichloroethene
Dibromochloromethane
1,1,2-Trichloroethane
cis-1,3-Dichloropropene
) Bromoform

; 1,1,2,2-Tetrachloroethane
Tetrachloroethene

.UUUUUUUUUUU.UUUUUUUUUU

.

.ZZZZZZZZZZ:'?.ZZZZZZZZZZ

. 2 COPIES TO Environmental Resources Mgmt. ATTN:

The American Associahon fof
Laboratory Accreaiation
Cherrical & Bological heids of testing

SEE REVERSE SIDE FOR EXPLANATION
OF SYMBOLS AND ABBREVIATIONS

»mber Amencan Council of
iependent Laboratornes. IncC.

D
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb

Date Reported 5/13/86
Date Submitted 5/ 6/86

Discard Date 6/13/86
Collected by C
P.0. 43102
Rel.
LIMIT OF
DETECTION LAB CODE
100. 071100000N
100. 071200000N
200. 071300000N
20. 071400000N
20. 071500000N
20. 071600000N
20. 071700000N
20. 071800000N
20. 071900000N
20. 072000000N
20. 072100000N
20. 072200000N
20. 072300000N
20. 072400000N
20. 072500000N
20. 072600000N
20. 072700000N
20. 072800000N
20. 072900000N
20. 073000000N
40. 073100000N
40. 073200000N
20. 073300000N

David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.
Reviewed and Approved by:

Richard C. Entz, B.A.
Group Leader, Organic Analysis

AR300107
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Environ. Resources Management Date Reported 5/713/86

999 West Chester Pike Date Submitted 5/ 6/86
! P. 0. Box 357 : Discard Date 6/13/86 -
] Vest Chester, PA 19380 - Collected by C
Bally Eng. Structures TB-3 (8.0') Grab Soil Sample P.0. 43102
V Collected on 05/02/86 (1030) by FDS Rel.
RESULT LIMIT OF
Purgeable Aromatics M#602 AS RECEIVED DETECTION ~ LAB CODE
Benzene N.D. ppb 20. 070300000N
Toluene N.D. ppb 20. 070400000N
Chlorobenzene N.D. ppb 20. 070500000N
\ Ethylbenzene N.D. ppb 20. 070600000N
¢ 2 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted

: The Amencan Association for Lancaster Laboratories, Inc.
Laboratory Accredration Reviewed and Approved by:
. Chemical & Biotogcal fretds of testing
i anal SEE REVERSE SIDE FOR EXPLANATION Richard C. Entz, B.A. lvsi
OF SYMBOLS AND ABBREVIATIONS Group Leader, Organic Analysis
Momber Amancan Councit of ) (:\ - [“* \; i», (\j . R
!! 'pendent Laboratones, InC. - . Voo we N a R 3 0 0 ‘ 08
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'2425 NEW HOLLAN' PiKE tANCASTE PAN‘? L

Environ. Resources Management Date Reported 5/713/86
999 Vest Chester Pike Date Submitted 5/ 6/86
| P. 0. Box 357 Discard Date 6/13/86
WVest Chester, PA 19380 Collected by C
Bally Eng. Structures TB-3 (8.0’) Grab Soil Sample P.0. 43102
- Collected on 05/02/86 (1030) by FDS Rel.
RESULT LIMIT OF
Purgeable Halocarbons M601 AS RECEIVED DETECTION LAB CODE
Chloromethane N.D. ppb 100. 071100000N
Bromomethane N.D. ppb 100. 071200000N
2-Chloroethylvinyl ether N.D. ppb 200. 071300000N
, Vinyl chloride N.D. ppb 20. 071400000N
: Chloroethane N.D. ppb 20. 071500000N
i Methylene chloride N.D. ppb 20. 071600000N
1,1-Dichloroethene N.D. ppb 20. 071700000N
1,1-Dichloroethane N.D. ppb 20. 071800000N
i trans-1,2-Dichloroethene N.D. ppb 20. 071900000N
Chloroform N.D. ppb 20. - 072000000N
‘ 1,2-Dichloroethane N.D. ppb 20. 072100000N
! 1,1,1-Trichloroethane N.D. ppb 20. 072200000N
Carbon tetrachloride N.D. ppb 20. 072300000N
Dichlorobromomethane N.D. ppb 20. 072400000N
{ 1,2-Dichloropropane N.D. ppb 20. 072500000N
' t -ans-1,3-Dichloropropene N.D. ppb 20. 072600000N
Trichloroethene N.D. ppb 20. 072700000N
Dibromochloromethane N.D. ppb 20. 072800000N
1,1,2-Trichloroethane N.D. ppb 20. 072900000N
cis-1,3-Dichloropropene N.D. ppb 20. 073000000N
Bromoform N.D. ppb 40. 073100000N
1,1,2,2-Tetrachloroethane N.D. ppb 40. 073200000N
Tetrachloroethene .D. . ppb 20. 073300000N

2 COPIES TO Environmental Resources Mgmt. ATTIN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.

ot

The Amerncan Association for

Laboratory Accreditation Reviewed and Approved by:
‘ Chemcax&on%og»cm fielgs of testing
RN Richard C. Entz, B.A.
& SEE REVERSE S!DE FOR EXPLANATIOM
} 'OF SYMBOLS AND ABBREVIATIONS Group Leader, Organic Analysis
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ha mber Amencan Council of
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Environ Resﬁt}cos Management
999 West Chester Pike

] P. 0. Box 357

! Vest Chester, PA 19380

! Bally Eng. Structures TB-4 (4.7’) Grab Soil Sample

Collected on 05/02/86 (1000) by FDS

Purgeable Aromatics M#602
Benzene

Toluene

Chlorobenzene
Ethylbenzene

v

i

The Amencan Assocation for
Laboratory Accreditation
. Cherrical & Biotogicat helds of testing

13 nber: Amencan Councit of ™ y:
1:oendem taboratonies. Inc. 77

2 COPIES TO Environmental Resources Mgmt.

RESULT
AS RECEIVED
N.D. ppb
20. ppb
N.D. ppb
N.D. ppb

SEE REVERSE SIDE FOR EXPLANATICN
OF SYMBOLS AND ABBREVIATIONS

-'.-a

ANALYSIS REPORT
I |
7

G O A R R R L SO e o
ate Reported 5713786
Date Submitted 5/ 6/86

Discard Date 6/13/86
Collected by C
P.0. 43102
Rel.
LIMIT OF
DETECTION LAB CODE
20. 070300000N
20. 070400000N
20. 070500000
20. 070600000

ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.
Reviewed and Approved by:

Richard C. Entz, B.A.
Group Leader, Organic Analysis

P N =
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Environ Resourcps Management

999 West Chester Pike
P. 0. Box 357
Vest Chester, PA

19380

Bally Eng. Structures TB-4 (4.7') Grab Soil Sample

Collected on 05/02/86 (1000) by FDS

Purgeable Halocarbons M601
Chloromethane
Bromomethane
2-Chloroethylvinyl ether
Vinyl chloride
Chloroethane

Methylene chloride
1,1-Dichloroethene
1,1-Dichloroethane
trans-1,2-Dichloroethene
Chloroform
1,2-Dichloroethane
1,1,1-Trichloroethane
Carbon tetrachloride
Dichlorobromomethane
1,2-Dichloropropane
trans-1,3-Dichloropropene
Trichloroethene
Dibromochloromethane
1,1,2-Trichloroethane
cis-1,3-Dichloropropene
Bromoform
1,1,2,2-Tetrachloroethane
Tetrachloroethene

2 COPIES TO Environmental Resources Mgmt.

The Amernican Assocration for
Laboratory Accreditaton
Chemical & Bnologxcal fieids of testing

)
}’-mber Armencan Councit of o
©  ependent Laboratones. inc.

H

2R Z AR ERZZ AR AZEZ 2

RESULT

A
N.
N.
N.
N.
N.

(@]

.

.
.

viwlivivivivielvivieRvivivlwle NNt UUUUU

.

SEE REVERSE SIDE FOR EXPLANATION
OF SYMBOLS AND ABBREVIATIONS

ATTN:

S RECEIVED

ppb
ppb
ppb
prb
ppb

ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb

' Date Reported

5/13/86.j

Date Submitted 5/ 6/86
Discard Date 6/13/86
Collected by C
P.0. 43102
Rel.
LIMIT OF
DETECTION LAB CODE
100. 071100000N
100. 071200000N
200. 071300000
20. 071400000
20. 071500000
20. 071600000
20. 071700000
20. 071800000
20. 071900000
20. 072000000
20. 072100000
20. 072200000
20. 072300000
20. 072400000
20. 072500000
20. 072600000
20. 072700000
20. 072800000
20. 072900000
20. 073000000
40. 073100000
40. 073200000
20. 073300000

David R. Blye

o

Cs

-~

¢
REOPTE

fer W

Respectfully Submitted
Lancaster Laboratories, Inc.
Reviewed and Approved by:

Richard C. Entz, B.A.

Group Leader, Organic Analysis

- =
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ANALYSIS REPORT

OISR Pl e : BXAP s e i S ) LN o
AT‘ Environ. Resources Management Date Reported 6/ 4/86
999 Vest Chester Pike Date Submitted 5/13/86
P. 0. Box 357 Discard Date 6/12/86
‘ West Chester, PA 19380 Collected by C -
* Bally Eng. Structures MW86-1 4" PVC Well Grab . P.O.
Collected on 05/12/86 (1230) by FDS & TDM Rel.
RESULT LIMIT OF
Volatiles in Groundwater AS RECEIVED DETECTION LAB CODE
Benzene N.D. ppb 1. 070300000N
Toluene N.D. ppb 1. 070400000N
Chlorobenzene N.D. ppb 1. 070500000N
Ethylbenzene N.D. ppb 1. 070600000N
v Chloromethane N.D. ppb 5. 071100000N
| Bromome thane N.D. ppb 5. 071200000N
2-Chloroethylvinyl ether N.D. ppb 10. 071300000N
Vinyl chloride N.D. ppb 1. 071400000N
3 Chloroethane N.D. ppb 1. 071500000N
Methylene chloride N.D. ppb 1. 071600000N
1,1-Dichloroethene N.D. ppb 1. 071700000N
1,1-Dichloroethane : N.D. ppb 1. 071800000N
i trans-1,2-Dichloroethene N.D. ppb 1. 071900000N
Chloroform N.D. ppb 1. 072000000N
1,2-Dichloroethane N.D. ppb 1. 072100000N
b 1,1,1-Trichloroethane N.D. ppb 1. 072200000N
L Carbon tetrachloride N.D. ppb 1. 072300000N
Dichlorobromomethane N.D. ppb 1, 072400000N
" 1,2-Dichloropropane N.D. ppb 1. 072500000N
! trans-1,3-Dichloropropene N.D. ppb 1. 072600000N
: Trichloroethene N.D. ppb 1. 072700000N
Dibromochloromethane N.D. ppb 1. 072800000N
1,1,2-Trichloroethane N.D. ppb 1. 072900000N
cis-1,3-Dichloropropene N.D. ppb 1. 073000000N
Bromoform N.D. ppb 2. 073100000N
1,1,2,2-Tetrachloroethane N.D. ppb 2. 073200000N
Tetrachloroethene N.D. ppb 1. 073300000N

2 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

. Respectfully Submitted
! Lancaster Laboratories, Inc.
Reviewed and Approved by:

¢ The Amencan Associahon for

Laboratory Accredda:v(‘)n "
' Chemcal & B-olog»c::i Helds of testing Richard C. Entz , B .A.
{ AR SEE REVERSE SIDE FOR EXPLANATION Group Leader, Organic Analysis

OF SYMBOLS AND ABBREVIATIONS X s o o
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'Environ?*Réﬁourtes Managément'““ —
999 West Chester Pike

P. 0. Box 357 v

Vest Chester, PA 19380

Bally 86-2 Grab Water Sample

Collected 5/13/86 (1115) by FDS & TDM

Volatiles in Groundwater
Benzene

Toluene

Chlorobenzene
Ethylbenzene
Chloromethane
Bromomethane
2-Chloroethylvinyl ether
Vinyl chloride
Chloroethane

Methylene chloride
1,1-Dichloroethene
1,1-Dichloroethane
trans-1,2-Dichloroethene
Chloroform
1,2-Dichloroethane
1,1,1-Trichloroethane
Carbon tetrachloride
Dichlorobromomethane
1,2-Dichloropropane
trans-1,3-Dichloropropene
Trichloroethene
Dibromochloromethane
1,1,2-Trichloroethane
cis-1,3-Dichloropropene
Bromoform
1,1,2,2-Tetrachloroethane

A
N.
N.
N.
N.
N.
N.
N.
N.
N.
N.
N.
N.
N.
N.
N.
N.
N.
N.
N.
N.
N.
N.
N.
N.
N.
N.
Tetrachlorcethene N.

2 COPIES TO Environmental Resources Mgmt.

The Amencan Association for
Laboratory Accregitation
Chemical & B»osog»cal helds of testing

Tper Amencan Council of
2pendgent Labaratories. inc.

RESULT
S RECEIVED

UUUUUUUUUUUUUUUUUUUUUUUUUUU

SEE REVERSE SIDE FOR EXPLANATION
OF SYMBOLS AND ABBREVIATIONS

ppb
ppb
ppb
ppb
ppb
ppb
ppb
pprb
ppb

" ppb

ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb

o
s

A

ate“Reported

Date Submitted
Discard Date

Collected by C

P.0.
Rel.

ATTN: David R. Blye

BALLY

LIMIT OF
DETECTION

e ¢ s e e

e o & & o

P B DD - e b bl b b b bt ek et ek b ped b e s = O U U e e
e o ¢ o e o ¢ e o s o e s e e

67+3/86
5/14/86
6/11/86

LAB CODE
070300000N
070400000N
070500000N
070600000N
071100000N
071200000N
071300000N
071400000N
071500000N
071600000N
071700000N
071800000N
071900000N
072000000N
072100000N
072200000N
072300000N
072400000N
072500000N
072600000N
072700000N
072800000N
072900000N
073000000N
073100000N
073200000N
073300000N

Respectfully Submitted
Lancaster Laboratories, Inc.
Reviewed and Approved by:

Richard C. Entz, B.A.
Group Leader, Organic Analysis
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P
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ANALYSIS REPORT

: vggwq~w Tﬁﬁ?qﬁqﬁﬂ?ﬁ%—sa~"“
Reso .

urces“Managemen t sk el : B3 3
999 West Chester Pike Date Submitted 5/13/86
P. 0. Box 357 Discard Date 6/12/86
Vest Chester, PA 19380 Collected by C
Bally Eng. Structures MW86-3S 4" PVC Well Grab P.0.
Collected on 05/12/86 (1330) by FDS & TDM Rel.
RESULT LIMIT OF
Volatiles in Groundwater AS RECEIVED DETECTION LAB CODE
Benzene N.D. ppb 1. 070300000N
Toluene N.D. ppb 1. 070400000N
Chlorobenzene N.D. ppb 1. 070500000N
Ethylbenzene N.D. ppb 1. 070600000N
! Chloromethane N.D. ppb 5. 071100000N
. Bromomethane N.D. ppb 5. 071200000N
2-Chloroethylvinyl ether N.D. ppb 10. 071300000N
: Vinyl chloride N.D. ppb 1. 071400000N
i Chloroethane N.D. ppb 1. 071500000N
, Methylene chloride N.D. ppb 1. 071600000N
1,1-Dichloroethene 170. ppb 1. 071700000N
1,1-Dichloroethane 8. ppb 1. 071800000N
i trans-1,2-Dichloroethene N.D. ppb 1. 071900000N
Chloroform N.D. ppb 1. 072000000N
A 1,2-Dichloroethane N.D. ppb 1. 072100000N
] 1,1,1-Trichloroethane 1,300. ppb 1. 072200000N
‘ Carbon tetrachloride N.D. ppb 25. :)72300000N
Dichlorobromomethane N.D. ppb 1. 072400000N
1,2-Dichloropropane N.D. ppb 1. 072500000N
trans-1,3-Dichloropropene N.D. ppb 1. 072600000N
Trichloroethene 4, ppb 1. 072700000N
Dibromochloromethane N.D. ppb 1. 072800000N
1,1,2-Trichloroethane N.D. ppb 1. . 072900000N
cis-1,3-Dichloropropene N.D. ppb 1. 073000000N
Bromoform N.D. ppb 2. 073100000N
1,1,2,2-Tetrachloroethane N.D. ppb 2. 073200000N
Tetrachloroethene N.D. ppb 1. 073300000N

The normal reporting limit for carbon tetrachloride was not attained due to
the high level of 1,1,1-trichloroethane. -

2 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
‘ ' ‘Lancaster Laboratories, Inc.
! Reviewed and Approved by:

The Amencan Association for
' nglry&A;gggsgﬁr;ws of testing Ri Chard C. Entz Iy B.A.
? I @ i 3 Group Leader, Organic Analysis
i ' SEE REVERSE SIDE FOR EXPLANATION
OF SYMBOLS AND ABBREVIATIONS N

g
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.
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mber Amencan Counci of S - R
tependent Laboratories. inc. R s - . ﬂ R 3 0 0 ' I h



ANALYSls REPORT

ND PIKE, E ANCAST
AR —:-"%"rt\fﬁft& el f'ﬁsﬁ:m

! Environ. Resources Hanagement Date Rep

999 West Chester Pike Date Submitted 5/13/86
' P. 0. Box 357 Discard Date 6/12/86
| West Chester, PA 19380 Collected by C
Bally Eng. Structures MW86-3D 6" Steel Well Grab ~ P.O.
Collected on 05/12/86 (1420) by FDS & TDM Rel.
: RESULT LIMIT OF
Volatiles in Groundwater AS RECEIVED DETECTION LAB CODE
Benzene N.D. ppb 10. 070300000N
Toluene N.D. ppb 10. 070400000N
i Chlorobenzene N.D. ppb 10. 070500000N
Ethylbenzene ‘ N.D. ppb 10. 070600000N
i Chloromethane N.D. ppb 50. 071100000N
2 Bromomethane N.D. ppb 50. 071200000N
i 2-Chloroethylvinyl ether N.D. ppb 100. 071300000N
Vinyl chloride N.D. ppb 10. 071400000N
l Chloroethane N.D. ppb 10. 071500000N
Methylene chloride N.D. ppb 10. 071600000N
1,1-Dichloroethene 130. ppb 10. 071700000N
1,1-Dichloroethane 240. ppb 10. 071800000N
3 trans-1,2-Dichloroethene N.D. ppb 10. 071900000N
Chloroform N.D. ppb 10. 072000000N
1,2-Dichloroethane N.D. ppb ' 10. 072100000N
1 1,1,1-Trichloroethane 210. ppb 10. 072200000N
@ carvon tetrachloride N.D. ppb 10. 072300000N
Dichlorobromomethane N.D. ppb 10. 072400000N
1,2-Dichloropropane N.D. ppb 10. 072500000N
trans-1,3-Dichloropropene N.D. ppb 10. 072600000N
Trichloroethene 90. ppb 10. 072700000N
Dibromochloromethane N.D. ppb 10. 072800000N
1,1,2-Trichloroethane N.D. ppb 10. 072900000N
cis-1,3-Dichloropropene N.D. ppb 10. 073000000N
Bromoform N.D. ppb 20. 073100000N
1,1,2,2-Tetrachloroethane N.D. ppb 20. 073200000N
Tetrachloroethene N.D. ppb 10. 073300000N

Normal reporting limits were not attained due to dilution of the sample
made necessary by the high level of some compounds.

2 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
i ' ' Lancaster Laboratories, Inc.
S Reviewed and Approved by:
The Amencan Association for
Laboratory Accreditaton
‘ Cremical & Biological lieias of testing Richard C. Entz, B.A.

5N Group Leader, Organic Analysis
N SEE REVERSE SIDE FOR EXPLANATION

N OF SYMBOLS AND ABBREVIATIONS

& & .
!‘ Tber Amencan Council of %“S_‘_yy‘,? .

WL | o AR300115 -



ANALYSIS REPORT -

3 o S EOa FOSENGPE R L s S
Environ. Resources Management Date Reported 6/ 3/86

999 West Chester Pike Date Submitted 5/14/86
P. 0. Box 357 Discard Date 6/11/86
Vest Chester, PA 19380 Collected by C
Bally 86-4 Grab Vater Sample . P.O0. BALLY
Collected 5/13/86 (1015) by FDS & TDM Rel.
RESULT LIMIT OF
Volatiles in Groundwater AS RECEIVED DETECTION LAB CODE
Benzene N.D. ppb 1. 070300000N
Toluene N.D. ppb 1. 070400000N
Chlorobenzene N.D. ppb 1. 070500000N
Ethylbenzene N.D. ppb 1. 070600000N
Chloromethane N.D. ppb 5. 071100000N
Bromomethane N.D. ppb 5. 071200000N
2-Chloroethylvinyl ether N.D. ppb 500. 071300000N
. Vinyl chloride N.D. ppb 1. 071400000N
] Chloroethane N.D. ppb 1. * 071500000N
Methylene chloride N.D. ppb 1. 071600000N
1,1-Dichloroethene 70. ppb 1. 0717C0000N
1,1-Dichloroethane 7. ppb 1. 071800000N
l trans-1,2-Dichloroethene 11 ppb 1. 071900000N
Chloroform 7. ppb 1. 072000000N
1,2-Dichloroethane 2. ppb 1. 072100000N
1,1,1-Trichloroethane 2,300. ppb 1. 072200000N
Carbon tetrachloride N.D. ppb 30. 072300000N
Dichlorobromomethane N.D. ppb 1. 072400000N
1,2-Dichloropropane N.D. ppb 1. 072500000N
trans-1,3-Dichloropropene N.D. ppb 1. 072600000N
Trichloroethene 4,300. ppb 1. 072700000N
Dibromochloromethane N.D. ppb 350. 072800000N
1,1,2-Trichloroethane N.D. ppb 350. 072900000N
cis-1,3-Dichloropropene N.D. ppb 1. 073000000N
Bromoform N.D. ppb 125. 073100000N
1,1,2,2-Tetrachloroethane N.D. ppb 2. 073200000N
Tetrachloroethene 47. ppb 1. 073300000N

Normal reporting limits were not attained for some compounds due to the
high levels of 1,1,1-trichloroethane and trichloroethene.

2 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
! Lancaster Laboratories, Inc.
i Reviewed and Approved by:
The Amencan Association for
Laboratory Acgreditation o
‘ Chemical & Biojogical fields of testing Richard C. Entz, B.A.

i M@ T SEE REVERSE SIDE FOR EXPLANATION Group Leader’ Organic Analysis

OF SYMBOLS AND ABBREVIATIONS
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999 VWest Chester Pike * Date Submitted 5/13/86
P. 0. Box 357 Discard Date 6/12/86
I Vest Chester, PA 19380 Collected by C
! Bally Eng. Structures MW86-5S 6" Steel Well Grab P.0.
Collected on 05/12/86 (1400) by FDS & TDM Rel.
RESULT LIMIT OF
Volatiles in Groundwater AS RECEIVED DETECTION LAB CODE
Benzene N.D. ppb 1. 070300000N
Toluene N.D. ppb 1. 070400000N
| Chlorobenzene N.D. ppb 1. 070500000N
Ethylbenzene N.D. ppb 1. 070600000N
Chloromethane N.D. ppb 5. 071100000N
X Bromomethane N.D. ppb 5. 071200000N
4 2.Chloroethylvinyl ether N.D. ppb 10. 071300000N
Vinyl chloride N.D. ppb 1. 071400000N
Chloroethane N.D. ppb 1. 071500000N
! Methylene chloride N.D. ppb 1. 071600000N
1,1-Dichloroethene N.D. ppb 1. 071700000N
1,1-Dichloroethane N.D. ppb 1. 071800000N
1 trans-1,2-Dichloroethene N.D. ppb 1. 071900000N
Chloroform N.D. ppb 1. 072000000N
1,2-Dichloroethane N.D. ppb 1. 072100000N
) 1,1,1-Trichloroethane 3. ppdb 1. 072200000N
‘ Carbon tetrachloride N.D. ppb 1. 072300000N
Dichlorobromomethane N.D. ppb 1. 072400000N
) 1,2-Dichloropropane N.D. ppb 1. 072500000N
i trans-1,3-Dichloropropene N.D. ppb 1. 072600000N
i Trichloroethene N.D. ppb 1. 072700000N
Dibromochloromethane N.D. ppb 1. 072800000N
{ 1,1,2-Trichloroethane N.D. ppb 1. 072900000N
! cis-1,3-Dichloropropene N.D. ppb 1. 073000000N
Bromoform N.D. ppb 2. 073100000N
1,1,2,2-Tetrachloroethane N.D. ppb 2. 073200000N
Tetrachloroethene N.D. ppb 1. - 073300000N

2 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.
Reviewed and Approved by:
The Amencan Association ‘or
Laboratory Accreditation
‘ Chemical & Biologicat hrelds of testing Ri chard C. Entz ’ B.A.
Ty Group Leader, Organic Analysis

SEE REVERSE SIDE FOR EXPLANATION
OF SYMBOLS AND ABBREVIATIONS N
‘

M. ver Amencan Council of
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t 999 West Chester Pike 7 7 - - Date Submitted !57?378%{.: o

P. 0. Box 357 Discard Date 6/12/86
West Chester, PA 19380 Collected by C
Bally Eng. Structures MW86-5D 6" Steel Vell Grab P.0.
Collected on 05/12/86 (1455) by FDS & TDM Rel.
RESULT LIMIT OF
Volatiles in Groundwater AS RECEIVED DETECTION LAB CODE
Benzene N.D. ppb 2. 070300000N
Toluene N.D. ppb 2. 070400000N
Chlorobenzene N.D. ppb 2. 070500000N
Ethylbenzene N.D. ppb 2. 070600000N
Chloromethane N.D. ppb 10. 071100000N
Bromomethane N.D. ppb 10. 071200000N
2-Chloroethylvinyl ether N.D. ppb 20. 071300000N
Vinyl chloride N.D. ppb 2. 071400000N
Chloroethane N.D. ppb 2. 071500000N
Methylene chloride N.D. ppb 2. 071600000N
1,1-Dichloroethene 4, ppb 2. 071700000N
1,1-Dichloroethane N.D ppb 2 071800000N
trans-1,2-Dichloroethene N.D ppb 2. 0719C0000N
| Chloroform N.D ppb 2. 072000000N
1,2-Dichloroethane N.D ppb 2 072100000N
. 1,1,1-Trichloroethane 31. ppb 2 072200000N
‘ Carbon tetrachloride N.D ppb 2 072300000N
Dichlorobromomethane N.D ppb 2 072400000N
1,2-Dichloropropane N.D ppb 2. 072500000N
trans-1,3-Dichloropropene N.D ppb 2. 072600000N
Trichloroethene 110 ppb 2. 072700000N
Dibromochloromethane N.D. ppb 2. 072800000N
1,1,2-Trichloroethane N.D ppb 2. 072900000N
cis-1,3-Dichloropropene N.D ppb 2. 073000000N
Bromoform N.D. ppb 4, 073100000N
1,1,2,2-Tetrachloroethane N.D ppb 4 073200000N
Tetrachloroethene N.D ppb 2 073300000N

Normal reporting limits were not attained due to dilution of the sample
made necessary by the high level of trichloroethene.

2 COPIES TO Environmental Resources Mgmt. ATTIN: David R. Blye

Respectfully Submitted

. v Lancaster Laboratories, Inc.
Reviewved and Approved by:

: The Amernican Assoctation for

. é‘a;'%;‘:.‘i?;.;’;‘é’;i‘?;ws of testing Richard C. Entz, B.A.

: Group Leader, Organic Analysis

.).~  SEE REVERSE SIDE FOR EXPLANATION
i OF SYMBOLS AND ABBREVIATIONS e om o O
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_ANALYSIS REPORT __ |

Environ. Resources Management Date Reported 6/ 3/86

999 Vest Chester Pike Date Submitted 5/14/86

] P. 0. Box 357 Discard Date 6/11/86
! West Chester, PA 19380 Collected by C

Bally Plant Vell Grab Water Sample ~ P.0O. BALLY

Collected 5/13/86 (1230) by FDS & TDM Rel.

RESULT LIMIT OF

Volatiles in Groundwater AS RECEIVED DETECTION LAB CODE

Benzene N.D. ppb 1. 070300000N

Toluene N.D. ppb : 1. 070400000N

Chlorobenzene N.D. ppb 1. 070500000N

Ethylbenzene N.D. ppb 1. 070600000N
; Chloromethane N.D. ppb 5. 071100000N
i Bromomethane N.D. ppb 5. 071200000N

2-Chloroethylvinyl ether N.D. ppb 10. . 071300000N

- Vinyl chloride N.D. ppb 1. 071400000N

l Chloroethane N.D. ppb 1. 071500000N

Methylene chloride N.D. ppb 1. 071600000N

1,1-Dichloroethene - 10. ppb 1. 071700000N
3 1,1-Dichloroethane N.D. ppb 1. 071800000N

trans-1,2-Dichloroethene 12. ppb 1. 071900000N

Chloroform N.D. ppb 1. 072000000N

1,2-Dichloroethane N.D. ppb 1. 072100000N
b 1,1,1-Trichloroethane 11. ppb 1. 072200000N
h Carbon tetrachloride N.D. ppb 1. 072300000N

Dichlorobromomethane N.D. ppb 1. 072400000N
i 1,2-Dichloropropane N.D. ppb 1. 072500000N

trans-1,3-Dichloropropene N.D. ppb 1, 072600000N

Trichloroethene 170. ppb 1. 072700000N
i Dibromochloromethane N.D. ppb 5. 072800000N
i 1,1,2-Trichloroethane N.D. ppb 5. 072900000N
! ¢is-1,3-Dichloropropene N.D. ppb 1. 073000000N
.. Bromoform N.D. ppb 2. 073100000N
] 1,1,2,2-Tetrachloroethane N.D. ppb 2. 073200000N
' Tetrachloroethene 37. ppb 1. 073300000N

Normal reporting limits were not attained for some compounds due to the
made necessary by the high level of trichloroethene.

2 COPIES TO Environmental Resources Mgmt. ATIN: David R. Blye

{ o Respectfully Submitted

: Lancaster Laboratories, Inc.
Biﬁﬁﬁﬂﬁﬁﬁ??b' : ‘Reviewed and Approved by:

‘ Chemicai & BiOlOQ)CaI helds of tes ng

i

Richard C. Entz, B.A.

SEE REVERSE SIDE FOR EXPLANATION
OF SYMBOLS AND ABBREVIATIONS Group Leader, Organic Analysis
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Environ. Resources Mapagement
999 West Chester Pike
P. 0. Box 357
West Chester, PA 19380
Bally Farm Products Grab Water Sample
Collected 5/13/86 (1344) by FDS & TDM

RESULT
Volatiles in Groundvater AS RECEIVED
Benzene
Toluene
Chlorobenzene
. Ethylbenzene
; Chloromethane
Bromomethane
2-Chloroethylvinyl ether

i Vinyl chloride

. .
e o o s o @

Chloroethane

Methylene chloride

1,1-Dichloroethene
! 1,1-Dichloroethane

trans-1,2-Dichloroethene
Chloroform
1,2-Dichloroethane
1,1,1-Trichloroethane
Carbon tetrachloride
Dichlorobromomethane
1,2-Dichloropropane
trans-1,3-Dichloropropene
Trichloroethene
Dibromochloromethane
1,1,2-Trichloroethane
cis-1,3-Dichloropropene
Bromoform
1,1,2,2-Tetrachloroethane
Tetrachloroethene

« e e
* o e

o o

s & o e o

.
« e

Z,Z.Z.Z.ZZZZ.ZZ.Z.Z.Z.ZZZZZZZZZZZZZZ
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2 COPIES TO Environmental Resources Mgmt.

The Amencan Assoctation for
Laboratory Accreditation
Chermrical & Brological fields of testing

SEE REVERSE SIDE FOR EXPLANATION
OF SYMBOLS AND ABBREVIATIONS

1? nber Amencan Council of
!i :pencent Laboratones. Inc.
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ppb
ppb
ppb
ppb
ppb
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6/ 3/86

Date Reported

Date Submitted 5/14/86

Discard Date 6/11/86

Collected by C

P.0. BALLY

Rel.

LIMIT OF
DETECTION LAB CODE

1. 070300000N
1. 070400000N
1. 070500000N
1. 070600000N
5. 071100000N
5. 071200000N
10. 071300000N
1. 071400000N
1. 071500000N
1. 071600000N
1. 071700000N
1. 071800000N
1. 071900000N
1. 072000000N
1. 072100000N
1. 072200000N
1. 072300000N
1. 072400000N
1. 072500000N
1. 072600000N
1. 072700000N
1. 072800000N
1. 072900000N
1. 073000000N
2. 073100000N
2. 073200000N
1. 073300000N

ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.
Revieved and Approved by:

Richard C. Entz, B.A.
Group Leader, Organic Analysis
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NALYSIS REPORT

Environ. Resources Management Date Reported 6/ 3/86
999 West Chester Pike , Date Submitted 5/14/86
! P. 0. Box 357 Discard Date 6/11/86
i West Chester, PA 19380 Collected by C
Bally Gramer Knitting Grab Water Sample " P.0. BALLY
Collected 5/13/86 (1415) by FDS & TDM Rel.
RESULT LIMIT OF
Volatiles in Groundwater AS RECEIVED DETECTION LAB CODE
Benzene N.D. ppb 1. 070300000N
Toluene N.D. ppb 1. 070400000
Chlorobenzene N.D. ppb 1. 070500000
| Ethylbenzene N.D. ppb 1. 070600000
) Chloromethane N.D. ppb 5. 071100000
} Bromomethane N.D. ppb 5. 071200000
2-Chloroethylvinyl ether N.D. ppb 10. 071300000
Vinyl chloride N.D. ppb 1. 071400000
i Chloroethane N.D. ppb 1. 071500000
Methylene chloride N.D. ppb l. 071600000
1,1-Dichloroethene 3. ppb 1. 071700000
3 1,1-Dichloroethane N.D. ppb 1. 071800000
trans-1,2-Dichloroethene N.D. ppb 1. 071900000
Chloroform N.D. ppb 1. 072000000
1,2-Dichloroethane N.D. ppb 1. 072100000
b 1,1,1-Trichloroethane 26. Lob 1. 072200000
h Carbon tetrachloride N.D. ppb 1. 072300000
Dichlorobromomethane N.D. ppb 1. 072400000
j 1,2-Dichloropropane N.D. ppb 1. 072500000
i trans-1,3-Dichloropropene N.D. ppb 1. 072600000
Trichloroethene 14, ppb 1. 072700000
; Dibromochloromethane N.D. ppb 1, 072800000
: 1,1,2-Trichlorocethane N.D. ppb 1. 072900000
cis-1,3-Dichloropropene N.D. ppb 1. 073000000
Bromoform N.D. ppb 2. 073100000
1,1,2,2-Tetrachloroethane N.D. ppb 2. 073200000
Tetrachloroethene N.D. ppb 1 073300000

2 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.
e e ciaon tof Reviewved and Approved by:

Laboratory Accraditation
. Chemxcal & Bologmal tields of testing
Richard C. Entz, B.A.

”"—._\ SEE REVERSE SIDF. FOR EXPLANATION 1 rganic Analysis
" OF SYMBOLS AND ABBREVIATIONS Group Leader, Orga y
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wnber Amerncan Council of
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Environ. Resources Management Date Reported 6/ 3/86

. 999 West Chester Pike Date Submitted 5/14/86
P. 0. Box 357 Discard Date 6/11/86
Vest Chester, PA 19380 - Collected by C
Bally Ribbon Mill Grab Water Sample P.0. BALLY
Collected 5/13/86 (1440) by FDS & TDM Rel.
. RESULT LIMIT OF
Volatiles in Groundwater AS RECEIVED DETECTION LAB CODE
Benzene N.D. ppb 1. 070300000N
Toluene N.D. ppb 1. 070400000N
Chlorobenzene N.D. ppb 1. 070500000N
| Ethylbenzene N.D. ppb 1. 070600000N
; Chloromethane N.D. ppb 5. 071100000N
’ Bromomethane N.D. ppb S. 071200000N
_ 2-Chloroethylvinyl ether N.D. ppb 10. 071300000N
} Vinyl chloride N.D. ppb 1. 071400000N
i Chloroethane N.D. ppb 1. 071500000N
Methylene chloride N.D. ppb 1. 071600000N
1,1-Dichloroethene 2. ppb 1. 071700000N
; 1,1-Dichloroethane N.D. ppb 1. 071800000N
trans-1,2-Dichloroethene N.D. ppb 1. 071900000N
Chloroform N.D. ppb 1. 072000000N
, 1,2-Dichloroethane N.D. ppb 1. 072100000N
; 1,1,1-Trichloroethane 27. ppb 1. 072200000N
Carbon tetrachloride N.D. ppb 1. 072300000N
Dichlorobromomethane N.D. ppb 1. 072400000N
i 1,2-Dichloropropane N.D. ppb 1. 072500000N
trans-1,3-Dichloropropene N.D. ppb 1. 072600000N
Trichloroethene 4. ppb 1. 072700000N
] Dibromochloromethane N.D. ppb 1. 072800000N
} 1,1,2-Trichloroethane N.D. ppb 1. 072900000N
cis-1,3-Dichloropropene N.D. ppb 1. 073000000N
Bromoform N.D. ppb 2. 073100000N
i 1,1,2,2-Tetrachloroethane N.D. ppb 2. 073200000N
Tetrachloroethene 6. ppb 1. 073300000N

2 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.
' idoiidnritonmmotig Reviewed and Approved by:
Cherricat & Bvo!og»ca( helds of testing

Richard C. Entz, B.A.

SEE REVERSE SIDE FOR EXPLANATION
OF SYMBOLS AND ABBREVIATIONS Group Leader, Organic Aralysis
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1 Environ. Resources Management Date Reported 6/ 3/86
‘ 999 West Chester Pike ' Date Submitted 5/14/86
i P. 0. Box 357 Discard Date 6/11/86
West Chester, PA 19380 Collected by C
Bally Gene Smith Grab Water Sample P.0. BALLY
Collected 5/13/86 (1455) by FDS & TDM Rel.
RESULT LIMIT OF
Volatiles in Groundwater AS RECEIVED DETECTION LAB CODE
Benzene N.D. ppb 1. 070300000N
i Toluene N.D. ppb 1. 070400000N
Chlorobenzene N.D. ppb 1. 070500000N
. Ethylbenzene N.D. ppb 1. 070600000N
' Chloromethane N.D. ppb 5. 071100000N
H Bromomethane N.D. ppb 5. 071200000N
2-Chloroethylvinyl ether N.D. ppb 10. 071300000N
Vinyl chloride N.D. ppb 1. 071400000N
i Chloroethane N.D. ppb 1. 071500000N
* Methylene chloride N.D. ppb 1. 071600000N
1,1-Dichloroethene N.D. ppb 1. 071700000N
3 1,1-Dichloroethane N.D. ppb 1. Q71800000N
trans-1,2-Dichloroethene N.D. ppb 1. 071900000N
Chloroform N.D. ppb 1. 072000000N
3 1,2-Dichloroethane N.D. ppb 1. 072100000N
. 1,1,1-Trichloroethane N.D. ppb , 1. 072.0000N
Carbon tetrachloride N.D. ppb 1. 072300000N
Dichlorobromomethane N.D. ppb 1. 072400000N
1,2-Dichloropropane N.D. ppb 1. 072500000N
trans-1,3-Dichloropropene N.D. ppb 1. 072600000N
Trichloroethene N.D. ppb 1. 072700000N
; Dibromochloromethane N.D. ppb 1. 072800000N
] 1,1,2-Trichloroethane N.D. ppb 1. 072900000N
cis-1,3-Dichloropropene N.D. ppb 1. 073000000N
Bromoform N.D. ppb 2. 073100000N
1,1,2,2-Tetrachloroethane N.D. ppb 2 073200000N
Tetrachloroethene N.D. ppb 1 073300000N

2 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.

: The Amencan Association for ’ .
Laboratory Accreditaton Reviewed and Approved by:
‘ Cherrical & B-otog»cal telas of testing
. Richard C. Entz, B.A.

SEE REVERSE SIDE FOR EXPLANATION 1
OF SYMBOLS AND ABBREVIATIONS Group Leader, Organic Analysis
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Environ. Resources Management Date Reported 6/ 3/86
\ 999 Vest Chester Pike Date Submitted 5/14/86
' P. 0. Box 357 Discard Date 6/11/86
Vest Chester, PA 19380 ~ Collected by C
Bally Keh’s Brothers Grab Water Sample P.0. BALLY
i Collected 5/13/86 (1505) by FDS & TDM Rel.
. RESULT LIMIT OF
Volatiles in Groundwater AS RECEIVED DETECTION LAB CODE
: Benzene N.D. ppb 1. 070300000N
! Toluene N.D. ppb 1. 070400000N
Chlorobenzene N.D. ppb 1. 070500000N
' Ethylbenzene N.D. ppb 1. 070600000N
i Chloromethane N.D. ppb 5. 071100000N
Bromomethane N.D. ppb 5. 071200000N
2-Chloroethylvinyl ether N.D. ppb ' 10. 071300000N
! Vinyl chloride N.D. ppb 1. 071400000N
Chloroethane N.D. ppb 1. 071500000N
Methylene chloride N.D. ppb 1. 071600000N
1,1-Dichloroethene N.D. ppb 1. 071700000N
! 1,1-Dichloroethane N.D. ppb 1. 071800000N
trans-1,2-Dichloroethene N.D. ppb 1. 071900000N
Chloroform N.D. ppb 1. 072000000N
i 1,2-Dichloroethane N.D. ppb 1. 072100000N
. 1,1,1-Trichloroethane N.D. ppb 1. 072200000N
Carbon tetrachloride N.D. ppb 1. 072300000N
Dichlorobromomethane N.D. ppb 1. 072400000N
1,2-Dichloropropane N.D. ppb 1. 072500000N
trans-1,3-Dichloropropene N.D. ppb 1. 072600000N
Trichloroethene N.D. ppb 1. 072700000N
Dibromochloromethane N.D. ppb 1. 072800000N
1,1,2-Trichloroethane N.D. ppb 1. 072900000N
¢is-1,3-Dichloropropene N.D. ppb 1. 073000000N
Bromoform N.D. ppb 2. 073100000N
1,1,2,2-Tetrachloroethane N.D. ppb 2. 073200000N
Tetrachloroethene N.D. ppb 1. 073300000N

2 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted

Lancaster Laboratories, Inc.
. Canoraton, Acctedustmn Reviewed and Approved by:
Chemica) & Bioogicas hekis of testing
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Richard C. Entz, B.A.

SEE REVERSE SIDE FOR EXPLANATION
OF SYMBOLS AND ABBREVIATIONS Group Leader, Organic Analysis
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'ANALYSIS REPORT

Ei
Environ. Resources Management Date Reported 6/ 3/86
999 Vest Chester Pike Date Submitted 5/14/86
{ P. 0. Box 357 : Discard Date 6/11/86
West Chester, PA 19380 . Collected by C
Bally Charles Conrad Grab Water Sample P.O. BALLY
ER Collected 5/13/86 (1520) by FDS & TDM Rel.
RESULT LIMIT QF
Volatiles in Groundwater AS RECEIVED DETECTION LAB CODE
Benzene N.D. ppb 1. 070300000N
Toluene N.D. ppb 1. 070400000N
Chlorobenzene N.D. ppb 1. 070500000N
; Ethylbenzene N.D. ppb 1. 070600000N
i Chloromethane N.D. ppb 5. 071100000N
} Bromomethane N.D. ppb 5. 071200000N
2-Chloroethylvinyl ether N.D. ppb 10. 071300000N
: Vinyl chloride N.D. ppb 1. 071400000N
: Chloroethane N.D. ppb 1. "071500000N
) Methylene chloride N.D. ppb 1. 071600000N
1,1-Dichloroethene N.D. ppb 1. 071700000N
! 1,1-Dichloroethane N.D. ppb 1. 071800000N
trans-1,2-Dichloroethene N.D. ppb 1. 071900000N
Chloroform N.D. ppb 1. 072000000N
1,2-Dichloroethane N.D. ppb 1. 072100000N
b 1,1,1-Trichloroethane N.D. ppb 1. 072200000N
Carbon tetrachloride N.D. ppb 1. 072300000N
Dichlorobromomethane N.D. ppb 1. 072400000N
g 1,2-Dichloropropane N.D. ppb 1. 072500000N
trans-1,3-Dichloropropene N.D. ppb 1. 072600000N
Trichloroethene N.D. ppb 1. 072700000N
5 Dibromochloromethane N.D. ppb 1. 072800000N
;5 1,1,2-Trichloroethane N.D. ppb 1. 072900000N
cis-1,3-Dichloropropene N.D. ppb 1. 073000000N
Bromoform N.D. ppb 2. 073100000N
i 1,1,2,2-Tetrachloroethane N.D. ppb 2. 073200000N
: Tetrachloroethene N.D. ppb 1. 073300000N

2 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
I Avrencan Associabon for Lancaster Laboratories, Inc.
Laboratory Accreditaton Reviewed and Approved by:
‘ Chemical & B»ocogxcal he;as of testing
Richard C. Entz, B.A.

SEE REVERSE SIDE FOR EXPLANATION Croup lLeader, Organic Analysis

OF SYMBOLS AND ABBREVIATIONS
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Environ. Resources Management
999 West Chester Pike
P. 0. Box 357
West Chester, PA 19380
Bally Leo Baurer Grab Water Sample
Collected 5/13/86 (1530) by FDS & TDM

Volatiles in Groundwater
Benzene

Toluene

Chlorobenzene
Ethylbenzene
Chloromethane
Bromomethane
2-Chloroethylvinyl ether
Vinyl chloride
Chloroethane

Methylene chloride
1,1-Dichloroethene
1,1-Dichloroethane
trans-1,2-Dichloroethene
Chloroform
1,2-Dichloroethane
1,1,1-Trichloroethane
Carbon tetrachloride
Dichlorobromomethane
1,2-Dichloropropane
trans-1,3-Dichloropropene
Trichloroethene
Dibromochloromethane
1,1,2-Trichloroethane
cis-1,3-Dichloropropene
Bromoform
1,1,2,2-Tetrachloroethane
Tetrachloroethene

2 COPIES TO Environmental Resources Mgmt.

The Amencan Association for
Laboralory Accreditation
Chemicat & Bnoiog;cal fields of testing

In' endent Laboralones, Inc

A
N.
N.
N.
N
N.
N.
N.
N.
N.
N.
N.
N.
N.
N.
N.
N
N
N.
N.
N.
N.
N.
N.
N.
N.
N.
N.

RESULT
S RECEIVED

¢ o
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SEE REVERSE SIDE FOR EXPLANATION
OF SYMBOLS AND ABBREVIATIONS

ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
ppb
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Al\',\lALYSIS REPORT

6/ 3/86
5/14/86
6/11/86

Date Reported
Date Submitted
Discard Date
Collected by C
P.0. BALLY
Rel.

LIMIT OF
DETECTION LAB CODE
070300000N
070400000N
070500000N
070600000N
071100000N
071200000N
071300000N
071400000N
071500000N
071600000N
071700000N
071800000N
071900000N
072000000N
072100000N
072200000N
072300000N
072400000N
072500000N
072600000N
072700000N
072800000N
072900000N
073000000N
073100000N
073200000N
073300000N

e & ¢ s e 2
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ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.
Reviewed and Approved by:

Richard C. Entz, B.A.
Group Leader, Organic Analysis
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{ 999 West Chester Pike
P. 0. Box 357

! West Chester, PA
‘ Bally Moser Well Grab Water Sample

Collected 5/13/86 (1545) by FDS & TDM

19380

RESULT
Volatiles in Groundwater AS RECEIVED
Benzene N.D. ppb
, Toluene N.D. ppb
{ Chlorobenzene N.D. " ppb
! Ethylbenzene N.D. ppb
Chloromethane N.D. ppb
i Bromomethane N.D. ppb
; 2-Chloroethylvinyl ether N.D. ppb
Vinyl chloride N.D. ppb
Chloroethane N.D. ppb
i Methylene chloride N.D. ppb
1,1-Dichloroethene N.D. ppb
1,1-Dichloroethane N.D. ppb
trans-1,2-Dichloroethene N.D. ppb
i Chloroform N.D. ppb
' 1,2-Dichloroethane N.D. ppb
. 1,1,1-Trichloroethane N.D. ppb
’. Carbon tetrachloride N.D. ppb
: Dichlorobromomethane N.D. ppb
1,2-Dichloropropane N.D. ppb
trans-1,3-Dichloropropene N.D. ppb
Trichloroethene N.D. ppb
Dibromochloromethane N.D. ppb
1,1,2-Trichloroethane N.D. ppb
cis-1,3-Dichloropropene N.D. ppb
Bromoform N.D. ppb
1,1,2,2-Tetrachlorocethane N.D. ppb
Tetrachloroethene N.D. ppb

2 COPIES TO Environmental Resources Mgmt.

The Amencan Association for
Laboratory Accregitalon
Crermical & Biological heids of testing

SEE REVERSE SIDE FOR EXPLANATION
OF SYMBOLS AND ABBREVIATIONS
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Mempber Amencan Council of 8,
k} Jendent Laboratones. Inc.
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5/14/86
6/11/86

Date Submitted
Discard Date
Collected by C
P.0. BALLY
Rel.

LIMIT OF
DETECTION LAB CODE
070300000N
070400000N
070500000N
070600000N
071100000N
071200000N
071300000N
071400000N
071500000N
071600000N
071700000N
071800000N
071900000N
072000000N
072100000N
072200000N
072300000N
072400000N
072500000N
072600000N
072700000N
072800000N
072900000N
073000000N
073100000N
073200000N
073300000N

e o o & e »
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ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.
Reviewved and Approved by:

Richard C. Entz, B.A.
Group Leader, Organic Analysis

AR300127
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ANALYSIS REPORT
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nviron. Resources Management Date Reported 6/ 3/86
999 West Chester Pike: ' ' Date Submitted 5/15/86
P. 0. Box 357 v Discard Date 6/11/86
} West Chester, PA 19380 Collected by FDS
: Gehman Well Tap Vater Sample - P.O. 43102
Collected on 05/14/86 at 0955 by FDS & TDM Rel.
RESULT LIMIT OF
Volatiles in Groundwater AS RECEIVED DETECTION LAB CODE
Benzene N.D. ppb 1. 070300000N
, Toluene N.D. ppb 1. 070400000N
i Chlorobenzene N.D. ppb 1. 070500000N
Ethylbenzene N.D. ppb 1. 070600000N
P Chloromethane N.D. ppb 5. 071100000N
e Bromomethane N.D. ppb 5. 071200000N
i 2-Chloroethylvinyl ether N.D. ppb 10. 071300000N
Vinyl chloride N.D. ppb 1. 071400000N
; Chloroethane N.D. ppb 1. 071500000N
i Methylene chloride N.D. ppb 1. 071600000N
1,1-Dichlorocethene 34. ppb 1. 071700000N
1,1-Dichloroethane N.D. ppb 1. 071800000N
; trans-1,2-Dichloroethene N.D. ppb 1. 071900000N
Chloroform N.D. ppb 1. 07200C0000N
1,2-Dichloroethane N.D. ppb 1. 072100000N
: 1,1,1-Trichloroethane 160. ppb 1. 072200000N
. Carbon tetrachloride N.D. ppb 5. 072300000N
Dichlorobromomethane N.D. ppb 1. 072400000N
1,2-Dichloropropane N.D. ppb 1. 072500000N
trans-1,3-Dichloropropene N.D. ppb 1. 072600000N
Trichloroethene 110. ppb 1. 072700000N
Dibromochloromethane N.D. ppb 1. 072800000N
1,1,2-Trichloroethane N.D. ppb 1. 072900000N
cis-1,3-Dichloropropene N.D. ppb 1. 073000000N
Bromoform N.D. ppb 2. 073100000N
1,1,2,2-Tetrachloroethane N.D. ppb 2. 073200000N
Tetrachloroethene N.D. ppb 1 073300000N

The normal reporting limit for carbon tetrachloride was not attained due to
the high level of 1,1,1-trichloroethane.

Lancaster Laboratories is certified by Pennsylvania Department of
Environmental Resources (#36-037) for water testing.

N.D. means None Detected

2 COPIES T0 Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.
Reviewed and Approved by:

The Amernican Association for
Laporatory Accrediation

‘ Chemical & Biological heigs of lesting Richard C: Entz. B.A

A . * ’ » L4
¢ SEE REVERSE SIDE FOR EXPLANATION Group Leader, Organic Analysis
OF SYMBOLS AND ABBREVIATIONS
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' Environ. Resources Management Date Reported 6/ 3/86
999 West Chester Pike Date Submitted 5/15/86
P. 0. Box 357 Discard Date 6/11/86

WVest Chester, PA 19380 Collected by FDS

Longacre Dairy Well Grab Tap Water Sample - P.0. 43102
R Collected on 05/14/86 at 1010 by FDS & TDM Rel.
RESULT LIMIT OF
Volatiles in Groundwater AS RECEIVED DETECTION LAB CODE
Benzene N.D. ppb 1. 070300000N
. Toluene N.D. ppb 1. 070400000N
| Chlorobenzene N.D. ppb 1. 070500000N
Ethylbenzene N.D. ppb 1. 070600000N
Chloromethane N.D. ppb 5. 071100000N
i Bromomethane N.D. ppb 5. 071200000N
2-Chloroethylvinyl ether N.D. ppb 10. 071300000N
Vinyl- chloride N.D. ppb 1. 071400000N
; Chloroethane N.D. ppb 1. 071500000N
Methylene chloride N.D. ppb 1. 071600000N
1,1-Dichloroethene N.D. ppb 1. 071700000N
1,1-Dichloroethane N.D. ppb 1. 071800000N
! trans-1,2-Dichloroethene N.D. ppb 1. 071900000N
Chloroform N.D. ppb 1. 072000000N
1,2-Dichloroethane N.D. ppb 1. 072100000N
: 1,1,1-Trichloroethane N.D. ppb 1 072200000N
' Carbon tetrachloride N.u. ppb 1. 072300000N
Dichlorobromomethane N.D. ppb 1. 072400000N
1,2-Dichloropropane N.D. ppb 1. 072500000N
trans-1,3-Dichloropropene N.D. ppb 1. 072600000N
Trichloroethene N.D. ppb 1. 072700000N
Dibromochloromethane N.D. ppb 1. 072800000N
1,1,2-Trichloroethane N.D. ppb 1. 072900000N
cis-1,3-Dichloropropene N.D. ppb 1. 073000000N
Bromoform N.D. ppb 2. 073100000N
1,1,2,2-Tetrachloroethane N.D. ppb 2. 073200000N
Tetrachloroethene N.D. ppb 1. 073300000N

2 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.
Reviewed and Approved by:

The American Association for
Laboratory Accredsation

i
i

Chemicat & B scal nek:s of test
' % 3 " Richard C. Entz, B.A.

SEE REVERSE SIDE FOR EXPLANATION Group Leader, Organic Analysis

OF SYMBOLS AND ABBREVIATIONS
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Environ. Resources Management
999 West Chester Pike
P. 0. Box 357
Vest Chester, PA 19380
Nace Well Grab Tap Water Sample
Collected on 05/14/86 at 1035 by FDS & TDM

RESULT
Volatiles in Groundwater
Benzene
Toluene
Chlorobenzene
Ethylbenzene
Chloromethane
Bromomethane
2-Chloroethylvinyl ether
Vinyl chloride
Chloroethane
Methylene chloride
1,1-Dichloroethene
1,1-Dichloroethane
trans-1,2-Dichloroethene
Chloroform
1,2-Dichloroethane
1,1,1-Trichloroethane
Carbon tetrachloride
Dichlorobromomethane
1,2-Dichloropropane
trans-1,3-Dichloropropene
Trichloroethene
Dibromochloromethane
1,1,2-Trichloroethane
cis-1,3-Dichloropropene
Bromoform
1,1,2,2-Tetrachloroethane
Tetrachloroethene

o & e

s .
.

e o s & » .
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2 COPIES TO Environmental Resources Mgmt.

The Amencan Asseciation for
Laboralory Accreditation
Chemcal & Btokoqu:al “eids of testing

SEE REVERSE SIDE FOR EXPLANATION
OF SYMBOLS AND ABBREVIATIONS

Q
amber Amerncan Counci oi S
Jependent Laboratories. inc
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AS RECEIVED

ATTN:

'"6/ 3786

'Date Reported

Date Submitted 5/15/86

Discard Date 6/11/86

Collected by FDS

P.0. 43102

Rel.

LIMIT OF
DETECTION LAB CODE

ppb 1. 070300000N
ppb 1. 070400000N
ppb 1. 070500000N
ppb 1. 070600000N
ppb 5. 071100000N
ppb 5. 071200000N
ppb 10. 071300000N
ppb 1. 071400000N
ppb 1. 071500000N
ppb 1. 071600000N
ppb 1. -071700000N
ppb 1. 071800000N
ppb 1. 07 1900000N
ppb 1. 072000000N
ppb 1. 072100000N
ppb 1. 072200000N
ppb 1. 072300000N
ppb 1. 072400000N
ppb 1. 072500000N
ppb 1. 072600000N
ppb 1. 072700000N
ppb 1. < 072800000N
ppb 1. 072900000N
ppb 1. 073000000N
ppb 2. 073100000N
ppb 2. 073200000N
ppb 1. 073300000N

David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.
Revieved and Approved by:

Richard C. Entz, B.A.
Group Leader, Organic Analysis
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ANALYSIS REPORT ';‘
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rces Management Date Rep 6/ 3/86
999 Vest Chester Pike Date Submitted 5/15/86
P. 0. Box 357 Discard Date - 6/11/86
Vest Chester, PA 19380 Collected by FDS
Bally Municipal #1 Grab Tap Water Sample : P.0. 43102
Collected on 05/14/86 at 0940 by FDS & TDM Rel.
RESULT LIMIT OF
Volatiles in Groundwater AS RECEIVED DETECTION LAB CODE
Benzene N.D. ppb 1. 070300000N
Toluene N.D. ppb 1. 070400000N
Chlorobenzene N.D. .ppb 1. 070500000N
Ethylbenzene N.D. ppb 1. 070600000N
. Chloromethane N.D. ppb 5. 071100000N
i Bromomethane N.D. ppb 5. 071200000N
i 2-Chloroethylvinyl ether N.D. ppb 10. 071300000N
Vinyl chloride N.D. ppb 1. 071400000N
: Chloroethane N.D. ppb 1. 071500000N
Methylene chloride N.D. ppb 1. 071600000N
1,1-Dichloroethene 5. ppb 1. 071700000N
‘ 1,1-Dichloroethane N.D. ppb 1. 071800000N
i trans-1,2-Dichloroethene N.D. ppb 1. 071900000N
Chloroform N.D. ppb 1. 072000000N
1,2-Dichloroethane N.D. ppb 1. 072100000N
i 1,1,1-Trichloroethane 46. ppb 1. 072200000N
@ cisbon tetrachloride N.D. ppb 1. 072300000N
Dichlorobromomethane N.D. ppb 1. 072400000N
1,2-Dichloropropane N.D. ppb 1. 072500000N
trans-1,3-Dichloropropene N.D. pbb 1, 072600000N
Trichloroethene 10. ppb 1. 072700000N
Dibromochloromethane N.D. ppb 1. 072800000N
1,1,2-Trichloroethane N.D. ppb 1. 072900000N
cis-1,3-Dichloropropene N.D. ppb 1. 073000000N
Bromoform N.D. ppb 2. 073100000N
1,1,2,2-Tetrachloroethane N.D. ppb 2. 073200000N
Tetrachloroethene N.D. ppb 1. 073300000N

g 2 COPIES TO Environmental Resources Mgmt. ATTN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.
Reviewed and Approved by:

The Amarncan Association for
Laboratory Accreaitation

. Chemical & Btologtcal tiekas ot testing o . . Richard C Entz B.A
- L] , . .
i SEE REVERSE SIDE FOR EXPLANATION Group Leader, Organic Analysis
’ OF SYMBOLS AND ABBREVIATIONS
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h? sources Management D > ) y
999 West Chester Pike Date Submitted 5/715/86
P. 0. Box 357 Discard Date 6/11/86
[ West Chester, PA 19380 Collected by FDS
Bally Municipal #3 Grab Tap Water Sample - P.O. 43102
Collected on 05/14/86 at 0920 by FDS & TDM Rel.
RESULT LIMIT OF
Volatiles in Groundwater AS RECEIVED DETECTION LAB CODE
Benzene N.D. ppb 1. 070300000N
Toluene N.D. ppb 1. 070400000N
Chlorobenzene N.D. ppb 1. 070500000N
Ethylbenzene N.D. ppb 1. 070600000N
, Chloromethane N.D. ppb 5. 071100000N
; Bromomethane N.D. ppb 5. 071200000N
i 2-Chloroethylvinyl ether N.D. ppb 50. 071300000N
Vinyl chloride N.D. ppb , 1. 071400000N
Chloroethane N.D. ppb 1. 071500000N
i Methylene chloride N.D. ppb ‘ 1. 071600000N
'1,1-Dichloroethene 360. ppb 1. 071700000N
1,1-Dichloroethane 4, ppb 1. 071800000N
i trans-1,2-Dichloroethene N.D. ppb 1. 071900000N
Chloroform 1. ppb 1. 072000000N
1,2-Dichloroethane 1. ppb 1. 072100000N
% 1,1,1-Trichloroethane 2,500. ppb 1. 072200000
. Carbon tetrachloride N.D. ppb 75. 072300000N
' Dichlorobromomethane N.D. ppb 20. 072400000N
1,2-Dichloropropane N.D. ppb 1. 072500000N
trans-1,3-Dichloropropene N.D. ppb 1. 072600000N
Trichloroethene 640. ppb 1. 072700000N
Dibromochloromethane N.D. ppb 25. 072800000N
1,1,2-Trichloroethane N.D. ppb 25. 072900000N
cis-1,3-Dichloropropene N.D. ppb 1. 073000000N
Bromoform N.D. ppb 2. 073100000N
1,1,2,2-Tetrachloroethane N.D. * ppb 2. 073200000N
Tetrachloroethene 3. ppb 1. 073300000N

Normal reporting limits were not attained for some compounds due to the
\ high levels of 1,1,1-trichloroethane and trichloroethene.

Lancaster Laboratories is certified by Pennsylvania Department of
Environmental Resources (#36-037) for water testing.

N.D. means None Detected

2 COPIES TO Environmental Resources Mgmt. ATIN: David R. Blye

Respectfully Submitted
Lancaster Laboratories, Inc.
Reviewed and Approved by:

The Amencan Association for
Laboratory Accreditaton

‘ Chem»cal&Brologacanhetdsonesnng Richard C. Entz, B.A.
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The ERM Group

Quality Assurance Program

The objective of the quality assurance program for the Phase II
investigation at the Bally facility was to ensure that the data
collected and produced through field and laboratory analyses was
representative, comparable, and complete. This objective was met

in the following manner:

- Representativeness -- Use of U.S. EPA-recommended

procedures for the obtainment, preservation,

preparation, handling, and storage of all samples.

- Comparability -~ The use of consistent procedures,

reporting units, standardized methods of analysis, and

standardized data format.

- Completeness -- Obtaining all data as outlined in the

scope of work.

Field data collection was performed by a qualified ERM
hydrogeologist who logged each well and monitored each well
installation for consistency with the well specifications
discussed in Section 2.1 The log of each monitoring well
borehocle along with the as-built well details is presented in
Appendix A of this report. The locations and the tops of all
monitoring well casings were survéyed by a licensed surveyor.
The surveyed point on the casing was marked for use in water
level measurements.

Soil samples were collected by split spoon sampling per ASTM
method D1586-67 (see Section 2.2). Ground water samples were
collected using procedures described in Section 2.3 including

initial water level measurement, evacuation of three volumes
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water prior to sampling, use of dedicated bailers for each well,
use of 40ml glass vials with teflon septum lids, and storage at

4°C until delivery to the laboratory for analysis.

Decontamination was performed on all well casings and screens
prior to installation, drilling equipment between borings or
wells, and on all sampling equipment (split spoons, submersible

pump for well purging, dedicated bailers) between samples.

Appropriate EPA chain-of-custody procedures were utilized during
sample handling. Chain-of-custody records for the soil and
ground water samples collected and analyzed during the Phase II
investigation are presented in Appendix B. Laboratory analyses
were performed by Lancaster Laboratories of Lancaster,
Pennsylvania, a PA DER certified (#36-037) laboratory. Soil
samples were analyzed for purgeable aromatics (EPA method 602)
and purgeable hydrocarbons (EPA method 601). Ground 1\ ater
samples were analyzed for EPA priority pollutant volatile
organics (EPA method 624). The laboratory work-up sheets for all

analyses are presented in Appendix B.
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